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SECTION 1 CENERAL HANUFACTURER, IHPORTER, AND PROCESSOR INFORMATIONt
PART A GENERAL REPORTING INFORHATION

1.01 Thls Comprehensive Assessment

completed in response to the
CBI

t_l n.

(CAIR) Reporting Form

Notlee of . ,... tTlZl

If a Chemical

mo.

Abstracts Service Number (CAS No. ) is provided in

Information RuIe

Fedefal Register

has been

lztzt rE'lEtilEv- Fril
the Federal

Regijter, list the cAs No. ....,,.....,.,. r,. +. IAIZIEIT lf]Il-lE-lEl-l5l
b. If ,a cheulcal substance CAS No. ls not provided in the Federal Reglster, list

elther (t) the eheinlcal nare, (ll) the nlxture nane, or-fiTI)-tEE--iiiilE name of
. the cheeiiel substance as provlded ln the Federal Reglster.

(i) Chemical,name as listed in the rule ..... +

(ii) Name,of mixture as listed in the rule .. r r

(fii) Trade name as llsted in the rule ...,.....

If a chemical gategory ls provided in the Federal Register,
the eategory as llsted ln the rule, the chffiTGfs[ffi
reporting on whlch falls under the listed category, and the
substance'you are reporting on vhlch fa1ls under the listed

Name of category as llsted in the rule . r.,...,.

CAS No, of chemical substancg . r r.... r.... r....
:

Namg of' cligmical substancg ...... t..,, r... + + r...

C. report the name of
CAS No. you are
ehemical name of the
category.

r-rlr _r-r:r_r - r:l:l - r-l
Ti'r- ulrtL Di is"CyAruA IE

.'

1.02 Identi fy fo[,r

CP.I l{anufacturer
'',

t .] Impgrt€r . . .".

feporti,ng status under CAIR by circling the appropriate response(s),

.a a a a.a a a a r a I I I r a a a a l a a r a r t . l a I r r a I r l . t . t r . . a a I t l a I t a a t a a l a a a I I t a a a t a a 1

aarrtt.at'o.aaltoatttttaattt.ratataaalrrrarataaaaaaattaraarartaaaataaarZ

Procgssor ...
',
a.t.l r r r r'a r. . r . r o a t a r a t a a a r. . . .... . . ....... r. . r r t...... . . r t r o r a r t a a r..@

l

X/P uanufactur€r reportlng for customer uho ls a processor ......... 4

X/P processor repoitlng for customer vho ls a processor ..... 5

l:l Hark (X) this bd,x if you attach a continuation sheet.



1.03

CBI

I _l

Does the sub,stance
ln the ,above*listed

you are
Federal

reporting on have an txlptt deslgnatlon assoclated vlth it
Eegister Notice?

H
t-I

a. t a a a't 'r e r + I t r I t r r a a I a a a a a r a a a a a a a I a a t a a a a a a Go to

Go to

question 1,04

question 1.05

l. .04 f,.

CBI-

t-l

Do you manufacture, import, or process the listed
under a trade name(s) different than that listed
Circle the appropriate response.

substance and
in the Federal

distribute it
Register Notlce?

No .r.

Check

E]
,t

aa:

the

You

t

b. appropria te

have chosen

box below:

to notify your customers of their reporting obllgations

report for your customers

the trade name(s) to EPA one
the Federal Registel Notice

day after the effective
under .vhl ch you are

Provide the trade name(s) .... f,4OdUr{( -fF - &O

[*l You have chosen

t-] You have submitted
date, bf the rule in
reporting.

l. .05

CBI

I _l

If you buy a trade name product
reporting requirements by your

and are reporting because you vere notlfted of your
trade name supplier, provlde that trade name.

MoubuR TP - 80Tradg name r,..r.,. r,... r. r.. r

Is the trade ,name product a mixture? Circle the appropriate response.

NO r r. r. . .. r'. .'.

1.06

CBI

I-I

Ceftlflcation -. Thd person vho ls responslble for the completlon of thls forr [ust
slgn the cer.tlficat'ion statement belov:

rrf hereby ceft:ify tha!r to the best of my knovledge and belief, all information"r nereDy certr,ry tnatr [o tne Dest ot my Enovledge and DeIleI, aII lntormatio
entered on this form is complete andxccurate.rr=;';;;;; #-ffi*,#;:.'"""W {?.0,# s*Q1b*

PRE,SI b{Nr #/? ) j?t ?ooomm -TE'[E'ffirruffi

l:l Hark (x) this box if you attach a continuation sheet.



1 .07 Exenptlons'Frbu Reporttng -- If you have provlded EPA or another Pederal agency
vlth the reqqlred lnfornatlon on a CAfR Reportlng Forn for the llsted gubstanee
vlthln the Dast 3 years, and this lnforuatlon ls current, accurate, and complete
for the tloi perlod sbestfted ln the ruler then slgn the certlflcatlon belov. You
qre requlrid'to complete sectlon 1of this CAIR foru and provlde any lnformatlon
now. iequlred.'but not pievlously subnltted. Provlde a copy of any prevlous
subnlisslone ;along vlth your. Sectlon 1 submleslon.

t cBr

t-I

"I hereby certify that,
information uhich I have
to EPA vithln'the past 3

-i 

)nperiod specified in the

to the best of my knovledge and beliefr aII required
not included in this CAIR Reporting Form has been submitted
years and is current, accurate, and comPlete for the time

ruIe,ll

NA
NAME

TITLE

1.08 CBI C'ertlflcatlon -- If you have asserted eny CBI clalore ln thls report you lrust
certiiy that the follovlng statenents truthfully and accurately apply to all of
those confldentlEl l ty' clalms vhlch you have asserted.

rrHy eompany, has taken neasures to protect the confidentiallty of the lnformatlon'
and .lt nlllcontlnue to take these neasuresi the lnformatlon ls notr and has not
beenr. feasonably ascertalnable by other persons (other than government bodleg) by
uslng legltlotite neans (other than dlscovery based on a showing of speclal need ln
a Judlctal or quasl-Judlcial proceedlng) rrlthout ny company's consent; the
lnforinatlon'ls not. publlcly. avallable elsevhere; and dlsclosure of the lnformatlon
vould causel substential harn to ny conpany's eoupetltlve posltlon.rl

SIGNATURE

(_) _
TELEPHONE NO.

ffi

ffi
SUBHISSION

CBI

I r-r

NAHE

NA
SIGNATURE

(_) _
TELEPHONE NO.

DATE SIGNED

TITLE

, ,,' ,,

I:l Hark (X) this box if you attach a eontinuation sheet.



PABT B CORPORATE DATA

1.0$ Pactltty ldentlflcatlon
.

CBI NAIC IPIEIPIEII-ITI=ISIHIEIEIE]EIE]_IEIEIEIEI_IrI6.I_IEINIEI
t-l Address lEldls<l-lTtStg-t o t-tU tEIEIOIEI-L=E1-t-t-t-t-t-t- t- I

, ,,ii, : ' street

rElrr7-rnTsrErIrErErEr-1-r-r-1-r-r-r-r-r-r-r-r-1:1:r. ,. i CltY

'; 
".Dun & Diadstteet Nurber lAlAFlqlZlTl-lTlZlTlZl

EPA iD Nunber ........ . . . . . . I - I - I - I - I - I - I - t - I - I

Bnproyer rD Nuuber ....... ......4{.gZ.tl97.e ...tffi;
I

Prlmry Standard Industrlal Classlflcatlon (slc) Code . . . t-lE-lZIEI
other slc cole ... j..... .....t-l-l-l-I
other src Code.......'.... ....1-lll-l:t

1. l0- Coupany Beadquarterr Ideqtlflcstlon

cBr uare tFI4-lEIEl-l:l:]-l-l-l-l-l-l-l-I-1-l-l-1-l-t-t:l-t-t-l
t-l Address IrIII-Irl-l l-l-l-l-l-l-l;l-l= l-t-t-l-l-l-l-l-l-l-l. Street

t _r "ir r:_r r_r-r-1-r-r-r-,rliTJ-r-t r-l-r-r-
r-r-r I-r-t:r-r-r--t-l-l-r-r

, Stete ZLp

Dur & Bradstreet Nuuber ...,.,1-l-l:l-l-l-l-l-l-l-l-l

IEIEI tIIE]EItrIEI-_ITIgIEIqI
State Ztp

I_I_I I_I

I-l Hark
l.

this box(x) if you attach a continuation sheet.



1.11 Parent CoDparty Identlflcatton
o

cBr Nare leWl4lA-l-l:l:l-l-l-l-l-l-l-1-l-l-l-l-l-l-l-l-l-l-
I:t Address l:i-l-l-l-:l-1-l-l-l-l-t:l=l;l;l-l-l-l-l-l-l-l,l-l-

rlt:r-rlrlr_l-l-l_l-l-t-l-l=l-1-l*l-l .lll-l-l-l-l-
Ci ty

Dun & Bradstreet Nunber . . ' . . . I - I - t - I - I - I 

.- 
I - I - t - t - t - I

1,":'

Technical Coritact
, , 1'

r _t _t [-r-]-l-l_t--l-l_l_l:
State Zip

1. 12

CBI

I-l
naue tF I I T lV tO t-rtZl - I 7= I - I a I o tytT tE t- tE,E I - I - I - I - I - I I - I -
rr tre IZIEIEISIZI6-lElZIZt-l -t-l-l-l-l-l-l:l-l-l-l-l-l-l-l-

Street

tztAtZte I S I E I lr I -Jfl tr I E I : I - I - ! - I : I - I - I - I - I - I . I - I - I - I -
Ci ty

Btate Zip

Address

relephoneNuuber ...1.'.... ....1qlTlzl-l7l7lTl-aTlAldlA

1.13 rhts reportlng year ls fron .. ...... ldlZl lT,l?l to tQlTl t$E
,',

I:l Hark (I() this box if you attach a continuation sheet.



cE{

t-l

1.t4 Faclllty Ac(ulred -- If you purchased thls faclllty durlng the reportlnS yeer'
provlde: the' follovfng lnformatlon about the seller:

Nane of serr€r [-t]i:llt-]-l-l-l-l-l-l-l-1-l-l-l-l-l-l-l-l-l:-
Hatling Address I-l-l-l-l-l-l-l-l-l-l;l;1-l-l-l-l-l-l-t-l-l-

t-l-l-l:l-1-1-l-l-l-!, l-l-l-l:l-l-l-l-l-l-l:
Ci ty

l;!-l I-l-l-l-l;l--l*l-l-l-State ztp

Bnployer ID'Nrinber...!.... . . . . . t - I - I - I 

- 
I - I I-l:

ilo. DaY Year

contact reppon I-lllt-l:=l-l-l-1-l-l-l-l-l-l-1-l-l-l-l-1-l-1-l-
relephone {ugber ........:.. . I - I - 1 - | - t - I - t - I - t - I - I - I -

,:,

. ., ., .:,,,..
1.X5 Pactltty Sg|d -: If 'you sold thls faclllty durlng the reportlng year' provlde the

follovlng lnfurnatlon lbout the buyer!

cBr Naneof Buyer l-1 1-l-l-l-l-l-l-l-l-l:l-l-l-1-l-l-1-1-l-l-l-
t-t llarrtns Adhress t-t-t-]-t:l-l_l-lll =l-l:l- 1-l_l-l-l-l:l-l-l-

I Street

t r-r_r _r_l--r:r-r-l-zip

..'r r. r r r r..... r.. r. r r...... t....... t.. ' '. [-l:l l-l-l]1-l-

r + r.. . . r .... i.... t... .... r. . r. + + r ' ' ' ' t " " ' l t-l I I I-l I-l-
Ho. Day Year

-t I-t l-l-l l-l-l-l:l-l-
relephone Number .. .. .,.. .... I - I - I - I - t - I - I - I - I - I - 1 - I -

t-l l{ark (lt) this'box if you attach a continuation sheet.

I-I-I
State

Employer ID Number

Date of Purchase .

t



lgq,
t-l

il i

1.16 For each claislflcatlon ltsted below, state the quantity of the llsted substance tha
processed at your faclltty durlng the reportlng year.

Ouanlt ty (ks/yr

No,',E

NoNE
z1!r?{!

MONE

NaNE

No^rE
ivo,,vE

7t81

uas manufaclgred r lmported, or
. ,",

Classl ficatlon
' .,,, '., ,

, i' I

l{anUfa'CtUfgd', ,,a'... r...... r. r i r r r. . r. r.. r. .. r. '.. r.. r.. r.. t t t. r..... r I .

ImpOfted . tiil.,.l ,... r,...r. r,. r.r,.. r.... r r....... t r ' i. t.... r r t t ' t. r t r. t t t o.

Procgssgd (incl.ude' qu'anttty repackaged) ...... r.. r. r r. i... r. r r r. r r. r..
,, 

't,

0f that quan,tlty manufactured or imported, report that quantl ty:

In storage'at the beginning of the reporting year r.... r. r r i r ],. r, r
, ,'Y,,'. -

tl
'l''

For on*sitg, usg or,processing .. r o....... r r....... r. r.. r. r r... ' '..
I

'| r l"'

For dlrep!' commercial distribution (including export) ..... r r... r..

In gtoragel',at .thg gnd of the rgporting year r....r.rrrr!r)....r..rr
. ;,;,,1,.,.,1: . ;

that qualiSl;ty processed' report that quantltyl

In storage,'at the beglnnlng of the rePortlng ye.ar .. i,1.... '.. r. r r.
of

Proceased: $s, a teaclint. (chenlcal producer) . ZA7, toLl,lr,l.
proselei4liis .a foruulatlon conponent (nlxture producer) ... //A
Process'e{,,as an article component (article producer)

,,:.,.
1,.,

tI lVA

Bepackagid' ,1'lncludtng' expor t ) . r . . . . . . r r . . . . r . r r r . r . r r r r . . r , . r r , r .
.I , l.'

.li'In storage.',ht .the end of thg rgportlng year r.i.rrrr..rrr.....rr|,.
':

'11 &

4t7#o

I

ni"
J,-'v'z

L.'..;
T

,f -;:t

i ,t

t".

et

,a ''l

I-l Hark (x) if you attach a contlnuatlon sheet.I
ti:' -

pothls



PART C IDENTIFICATION OF HIXTURES

CBI

L,tl Hlxture -- If 'the llsted substance on which you are
or a component'of a mixture, provide the follovlng
chemlcal. (If the mtxture composition is variable,
each componEnt chemical for aIl formulations.)

I-I
Component

Name

required to report is a mixture
informatlon for each component
report an average percentage of

Average lt
Composition by lleight
(specify precision,

B.g. , 457" t 0.5X)
Supplier

Name

rc
ftlosA{ Clt{rt4, fio% t ?

tr08AY CllEir'l , EaT" J 7

Tota} 100x

t
I-l Hark (X) this box if you attach a continuation sheet.

10



l-

SECTIQN 2 HAI'IUFACTURER, IHP0RTER, AND PROCESSOR VOLUHE AI'ID USE

2.01
CBI

I _1

State the tot,al number of years, including the
manufacturedr,, imported, or processed the listed

..

)fFars manufactured

reporting yearr that your faciltty has
subs tance.

yrs.

yrs.

yrs.

,t/oug
yeafs imported Naate

It

Number of yearq processed
,i

2.02 State the qtiantlty of the llsted substance that your faclllty manufactured, lnported,
or processad. ilurl4g the corporate fiscal year precedlng the reportlng year.

Number

Number

of

of

d

t-l Ttzt ttHo, Y

yVoutr'

l7I
ear

Quantity imported

Ouantity processed

NoilE

2.03 State the quantlty of .the llsted substance that your facllity manufactured, lnported,
or processed durtirg ilie 2 eorporate flscal years precedlng the reportlng year ln
descendlng ordcr.

Iear endins, lTlzl lVl7l
-tt6l TeEiI-l ,.

Ouantity manufactured ftous kg
'l

Ouantfty imported

0uantity procepsed

Year ending '. ..' . . * .

.. r r r.... r...... r.... r r...... r..... r r...... r . i/LAt€ kg

i r.... r. r...... r...... .. r r... . r...1.. .. .. i. . Zf 3t f g 7 kgffi
..r... r. r.... r.. q..... r..... t.. r.... r.... '.... r. r r lTtEl l[16l

Ho. Iear

gd '....'.............rr....'rr-rr.rrrrrrr. NON€ kS

kg

ZF3, {g?
ke

kg

0uant i ty

Ouant t ty

0uanti ty

manufac tur

imported

pr,ocessed

NoN€ kg

I_l Hark (x)
t,

this,' box
,l

1,:

:if you attach a continuation sheet.

11



2.O1 State the quarittty of the tlsted substance that your faclllty Danufactured, inported,
or processed' durlng thc 3 corporate ftscal years precedlng the reportlng year ln
descendlng, or{er.

qBI

I.I
,:i,',:.

rear endfhg j, ,,.. ..;.... . lZlVl lVlTendfng:i:.....,i.:.t. lTlzl lzlAlllo. Year'. 
'.1 I .

7-

,TtZt lzl6l
. : l{o. Year

Ouantlty nanufactured ...... NOATE . W

0uant i ty

0uan ti ty

Ouanti ty
,f

0uant i ty

Ouanti ty

manufac t ured

impOf ted r'r . . r . . . . r r r . . . . . . . . . r . r . r r . . . . . r . r . r + . r . . r . r . rtaatE
nrnr.aooarl
f - VVL99bU I a a a a a a I a a a I a a a a a a I a + t a t a a a a r I r a a I a t a a a a a a a a

ke

kg

ke

kg

kg

Iear endlng,,....;.. lzlzl IZlTl
: , No. year

NauE
i'mpor ted

Progessed

, I I l a a a a a t a a l a a l a a a a a a a a a a a a a t a a t tt t a a a a a a

Ar#i\tE

2.05 Specify the
appropriate

CDI

I-I

manner
Process

in vhich
types,

-)
you ryrariufactured-, tfre listed substance. Circle all

L.'
\ -_--t't --- .i-r,i-.'# E

I'd o

Continuous process ....
Semicon tinusus process

l a l I l a a l a l I r t a a a t a t I t t a a a t a a a a a a a t a t t a t aa t a a a a l a l a a a a a a a a a a 1

2

Batch process , .. r

l{ark (If) attach a contlnuation sheet.I_I

L2



2.06
gBT

I-I

Speetiy thq,.'u.nn.r ln;vhlch you processed the llsted substance. Clrcle alt
approprlate lprocesa types., ,'" i

,,:,.,, ,:

Cont.lnuous pr6cess . ... ., . . .
':

Seulcontlnuous process
lr

Batch process'

State your faclllty's naDe-p1ate capaclty for nanufacturlng or processlng the llsted
substance. (If you hre a batch nanufacturer or batch processorr do not ansver thls
question. )

frl t{tt

1
J

I

,''4

2.0?

CBI

t-l f { tt#rs
Hanufacturing capaci ty kg/yt

kgly tProcessing capacity .

2.08 If you intend
manufactured,
yearr €stimate

CBI. vo1ume.,

I:I Hanufac turing
Quantity (kg)

Impor t ing
Quantity (kg)

Processing
Ouantl ty (ks)

to increase or decrease the quantity of the listed substance
imported, or processed at any time after your current corporate fiscal
the increase or decrease based upon the reportlng year's production

UKNAmoun t

Ameunt

Ilncrease

decrease

of

of UKN

d

{l t-l Hark (X) this box if you attach a continuation sheet.

13



2.09 For th6 thre-e,liargest vofuue nanufacturlng or processlng process types lnvolvlng- the_
llsted substanee, spiclfy the number of days you uanufactured or proeessed the lleted
substance durl:ng. the reportlng year. AIso speclfy the average nuuber of hours per
day each process type vag operated. (If only one or tvo operatlons are lnvolved,
llst those. ) .

CBI

t-l
type involving the largest

the listed substance. )

type involving the Znd largest
the listed substance. )

Average
,.Qays/Year Hoyrs/Day

NA
ZLO 6,{

NA

/,rA

Process

Process Type

(The process
guantity of

Hanufactured

Processed

(The process
quantity of

Hanufactured

Processed

Process Type #3 (The process type involving the 3rd largest
' quantity of the listed substance. )

|;

HanufactUrgd r r r. r. r o. r I i.. r. r....... I..... r

*2

2.10, State the maxl.mum datly inventory
substanee that vas stored on-slte

CBI chemical.

l-1,
l{aximum daily :inventory

Average monthly inventory aaaataaaa

and average monthly lnventory of the llsted
durlng the reportlng year ln the form of a bulk

EtA r":-r N$s,
-S6r f f -3
/4s J+o

kg

kg

I:l Hark (I() thli ,box lf you attach a continuation sheet.

14



2t .11 Related Product lypes -- List any byproducts, coproducts, or lmpuritles present ulth
thc llsted qub5tance ln concentratlons greater than 0.1 percent as lt ls manufac-
tured, lnported, or processed. The source of byproducts, coproducts, or lmpurlties
oeans the source from vhlch the byproducts, coproducts, or lmpurltles are made or
lntroduced ln,to the product (e.g., carryover from raw materlal, reaction product,
etc.), .,i

CBI

I:]

CAS No. Chemical Nane

Byproducr, concenrrarion ;:ffi:,:: l:-
Coproduct . (U) (specify t products, or
or Impuri ty' Z prs:.q.tsion) Impuri tles

#A

'U*e the folloving codes' to designate byproduct, coproduct, or impurityl

Byproduct
Coproduct
Impuri ty

B=

I=

l-l I'lark (X) this'box tf you attach a continuation sheet'

15



2.12 Exlstlng Product fypes -- Llst a}l exlstlng product types vhlch you nanufactured,
lmported, oi proceiied uslng the llsted substance durlng the reportlng year. Llst 

.thi quanitty 6f ltsted subsiance you use for each product type as a percentage of the
total voluue of llsted substance used durlng the reportlng year. AIso llst the

CBI quantlty of llsted substance used captlvely on-slte as a percentege of the value
ilsted ilnder bolunn b., and the types of end-users for each product type. (Refer to

l-l the. ihstructlons for further .explanatlon and an example. )

dr

l

Product Typesl

b.
t of Ouantity
Hanufactured,
Imported, or

Processed

C.

7" of Quantity
Used Captively

0n-Si te

d,

Type of End-Usersz

/oo
of zb !/t

L=
H=
N=
0=

A
B
c

tU"" the followlng codes to designate product

= Solvent
Synthetic reactant
Ca talys t / Inl t ia tor/Accelerator/
Sensi,t izer
Inhibi tor/ S tabi I izer/ Scavenger/
Antioxidant P

Analytical reagent 0
Chela torlCoagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricort/Friction modifier/Antivear T
agent U

Surfactant/Emulsifier V

Flame retardant I{
Coating/Binder/Adhesive and additives X

'Ur" the fqllouing codes

I = Industr,ial
CH = Commercial

types I

Moldable/Castable/Rubber and additives
Plasticizer
Dye/Plgment/Colorant/Ink and addi tives
Pho t ographi e/Reprographi c chemi cal
and additives
EIec t rodepos i t i on/ PIat ing chemi cals
FueI and fuel additives
Explosive chemlcals and additlves
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
Heta} alloy and additives
Rheological modifier
0ther (specify)

D=

E=
E

G=
H=

J=
K=

to designate the type of end-users:

CS = Consumer
H = Other (specify)

I .l Hark (X) this box if you attaeh a eontinuation sheet.
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2.13 Bxpected prodrict Types -- Identlty all- product types shlch you expect to manufacture'
tlport, or prbcess,uslng the llsted substance at any tlue after your current
coipoiite f-lscal year.. tror each use, speclfy the quantlty you expect -to.manufacture'lopirrt, or prpcesi for each use aa a Percentage of the total volune of Ilsted
auLstance uied during the reportlng year. ALso llst the quantlty of llsted substance

CBI used captlvely on-slte as a pereentage of the value listed under column b., and the
types oi.end-Lsers for each product type. (Refer to the lnstructlons for further

t-l eiplanatlon'and an examPle. )

Product,Typesl

b.

7, of Quan t i ty
Hanufactured,
Imported, or

Processed

C'

1{ of Quantity
Used Captively

0n-Si te TYPe of End-Users2

B. d.

frtrtux f?rrf /r-o
rtfr.ffnt g r+r{ 0

'Ur" the folloving codes to designate product

A = Solvent L
B = Synthetic reactant M

C = Catalyst/Initiator/Accelerator/ N

Sensi tizer 0
D = Inhibitor/StabiLizer /scavenger/

Antioxidant P

Analytical reagent Q

Chela torlCoagulan t / Seques t ran t R

Cleanser/Detergent/Degreaser S

Lubricant/Friction modifier/Antiwear T
agent U

Surfactant/Emulsifier V
'Flame re.tardant I,l

CoatinglBinder/Adhesive and additives X

types:

= Hotdable/Castable/Rubber and additives
= Plasticizer
= DyelPigment/Colorant/Ink and additives
= Photographic/Reprographic chemical

and additives
= Electrodeposi tion/Plating chemicals
= FueI and fuel additives
= Explosive chemieals and additives
= Fragrance/F1avor chemicals
= Pollution control chemicals
= Functional fluids and additlves
= Hetal alloy and additives

E=
F.=
G=
H=

I=
J=
K=

= Rheological modifier
= 0ther (specify)

'U=* the fo:Iloving, codes to designate the type of end-users:

I = Industrial
CH = Commercial

CS = Consumer
H = Other (specify)

I-l l.tark (X) thls box if you attach a continuation sheet.
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2.L4 Flnal Product :- Complete the following
CBI manufactured' imported, or processed at

substance other than as an impurity.
I.I

8'.,, b'

table for each type of final product
your facility that contains the listed

I

,1
Proiuct Type'

'U"" the folloving codes

A=Gas
B = Liquid
C = Aqueous sdlution
D = Paste
E = Slurry
Fl = Povder

'Us* the folloving codes
,I

I = Industrial
CM = Commercial

A
l-.

Average 1(

Composition of
Listed Substance
in Final Product

product types:
L = Holdable/Castab1e/Rubber
H = Plasticizer
N = Dye/Pigment/Colorant/Ink
0 = Photographie/Reprographic

and additives
Dt-

0=
R=
S=
!=
U=
V=
H=
X=

Flna1 Product's
PhYsical Form2

d.

Type of +

End-Users'

.F 77./^
/ oo '/"

'U"" the follorling codes to designate

B = Synthetie reactant
C = Catalys't/Initiator/Accelerator/

Sensl t izer
D = Inhtbi.t'brlStabilizer/Scaven ger /

Antioxldant
Analyti,cal reagent
CheIa tor/Coagulan t / Seques t rant
Cleanser/De tergen t /Degreaser
Lubrlcant/Frict ion modi fier/Antiwear
agen t
Surfac tan t/EmuIs i f ier
Flame retardant
Coating/Binder/Adhesive and additives

Rheological modifier
0ther (specify)

and additives

and additives
chemical

ehemicals
E=
F=
G=
H=

T

J=
K=

Electrodeposi t ion/PIat ing
FueI and fuel additlves
Explosive chemicals and additives
Fragrance/Flavor chemi cals
Pollutlon control ehemicals
Functional fluids and additives
Hetal alloy and additives

to designate
F2=
F3=
F4=
G=
H=

the final product's physical form:

Crystalline solid
Granules
0ther solid
GeI
0ther (specify)

to designate the type of end-users:

CS = Consumer
H = 0ther (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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2. 15
CBI

r-t

of transportation used to dellver bulk shlpments of the
cus tomers.

2. 16

cgT

t-I

or prepared by your customers
of end use listed (i-iv).

Ca.tegory of ,rEn4 Use 
'

i. fndustrial Products

the listed substance used by your customers
reporting year for use under eaeh category

quantity of
during the

li.

Chgmica.l or mixturg ..... r r r r. r. r r r........... r...... ,4lA kg/y r

Distribution (excluding export) ... +........ r... r....

EXpOrt .,. . . r . . r . . . r r . r r r r r r . r . . r . . . r . . , . r . r . r . . . r r r r t

Unknovn customer usgs r. r. r r r r.r...rrrr.. rr rr.rrr... r

t/d kg/yr

kg/yrf,id
Quantity'of substance consumed as reactant .....r.,.. 8ff.?.*.lOt kg/yr

7+g kgly r

kg/yr

t a t a a a t ! a t at I I t a a a a a t a t a t a a a tt t a a lvA kg/yr

Articlel .. '....... r.. r. r..... t r l. '.................. . AI A kg/yr

ill. Consumer Products

Articlg . r. r.. r. r.. r r.. r... r... r r..... r r r............ #4 kg/yr

iv. Other ,

I-l Hark (X) this .box'lf you attaeh a continuation sheet.
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2.L7 State the quantlty of the llsted substance that you exported durlng the reporting
year.

yVouE
ltul

r-l
In

As

In

bUlk . r . . r r L r i r . . . . . . r a a a r r r r r r + . . . r . . + . . . r . r . . t . . . . . . r

I

a miXtUfe i'. . . . . . r r r r . . . . . r . . r r . . . . r . + r r r . . r . r . t . . . . . r .

aftiClgS, . . . r . r r . . . . . r r r r r . r r r r r r r t r r . . . . . . . r r . r . r r r . . .
,i ,

rl

NoNE
kg/yr

kg/yt

kg/ytNPN{

l-l Hark (lO this,'box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAIT HATERIAL IDENTIFTCATION

PART A GENERAL DATA

3.01 Specify the quantity purchased
for each maJor source of supply

CBI The average price is the market
subs tance: 1,

I_I
Source of Supply

and the average prlce paid for the llsted substance
listed. Product trades are treated as purchases.
value of the product that vas traded for the listed

Quantity Average Price
(kg) ($/ks)

AlAThe listed substance vas manufactured on-site.rl

The llsted substance vas transferred from a
different company site,

The listed substance vas purchased directly from
a manufactureror lmporter.

The listed sirbstance was purchased from a
dlstributor 

. 
or,repackager.

The listed substance was purchased from a mlxture
producer.

NA

fz ,tffr

NA

IIA

3.02
CBI

t-l

Clrcle.all aiDtrtcaUte atodes of transportatlon used to dellver the llsted substance to
your faclllty.'

Railcar .r..'.....
l

Barge, Vessei ',,. . .

a 
: 

r a 'a.t r e a a a a a I t a a r a t t a r. a a a a a a I t r a I a a r a a a r a a a a a a a I a a a a l r r t a r a t r r I I

a a a r I I I t a a a a a a a t t a a, r a a a a a a a r a a a t t a t t r a a a a a r a a a a a r. a t a t t at a t.. o..

l a ll l a a a alt a a a l a t t a t a a t. a a a t a a a a r r a a a. r aa a a a a a t t a t t I t t tt t a a a a a r a t I

a a al a ala a l lta a r. t a t a o t a r r t t a r a a a r a a o i lr r r a a r. r t. t. r I t a a a a a aa a a r...

a l a ilr r tf ... a a ao a. o... t I r... t I t. t t t t a at r l...... t.. r at. tt ,rro

2

3

4

5

6

Plang .r r r... r.,r r), ,,
0ther (spectfy)

lf:l ilark (x) thls b9* if you attach a conrinuation sheet,
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'i

3.03 i.
CBI

I-I

Clrcle all' appllcable . contalners used to tranaport the llsted aubstance to your
faciltty..

,i ,, ,

Bags ...:.l........... ......,.. 1

Frie standing tank cyllnders ..... .. "....... 3
l

Tank raii 'cars ..;. ... .. ...... 4
I

Hopper ears, !.....: .........,. 5

Tank truckS: ...... j. .......... 6

f,opper trucks .............. ......... 7

Druns. ,, @
Plpeline. ....... 9

0ther,(specify) a a a a r a e . r r r r r a a a a a a . a a a a a a a a a a a r r a r r . . . . r . . . a . . . t 10

b. If .th"lli"t'"d substanee is transported ln pressurized tank cyllnders, tank rall
cers, or'tatrk trui:ki, state the iressure ol the tanks.

NA mmHg

mmHg

mmHg

Tank cyli,nders r..r. rr rro.rrrr....rr... r.... r r.....r..r......r.r

Tank rail cars r..rr ir..... r r. r.....rr.r...r.ro....... r.rrr.....

Tank truckg t.r r....,. r r........ I r r.... r r...r r r.. r r rr r r r.. r r r r t r r

i:, Hark (x) this box if you attach a continuation sheet.
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,:.
PART B RAI{ HATERIAT IN THE FORH OF A MIXTURE

r' l

3.04 If you. obtainl.'the llsted aubstance in the forn of a Dlxture, Iist the trade name(s)
of the irixturre, 'the hane of lts suppller(s) or nanufacturer(s), an estlnate of the

CBI averagb'peri'eht"co[poittlon by velght of the ]lsted substance ln the rlxture, and the
atrouqt. of ntxt.\rre prgcessed durlng the reporting year.

I-I ,1

Average
Z Composition

by Ueight
(specifl t ff precis-i.on)

/ffi_.

Trade Name
Supplier or
Hanufac turer

t4sfr+t' Cllfr|,

Amoun t
Processed

:( kg/yr)_..

fr,sT. s{#

-

t

Itrt

I -l Hark (X) this box if you attach a continuation sheet,
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PART C RAIT HATERIAL' VOLU!{E

,l

3.05
CBI

t-l

State the guantity of the listed substance used as
reporting y,eiat in the,form of a class I chemical,
the percenticomposition, by veight, of the listed

', 
,, i

a rav material during the
class II chemical, or polymer, and
subs tance.

Quantity Used
( ks/yr )

8ff7" /frb

lVA

/{A

'I

Y. Composition by
I,leight of Listed Sub-

stance in Rav Haterial
(specify t ff Precisio.n)t,

1,1

Class f chertrlcal

C1ass II chemical

Polymer

l t-] l,lark (X) thi,F bo* if.you attaeh a continuation sheet.
,.,., '. ,,,
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SECTION 4 PHYSICAL/CHEI.IICAL PROPERTIES

General Instrugtions!
'. l ,,1

If you are reporting'on a mlxture as defined in the glossary, reply to
4 that are lnappro-priate to mixtures by stating rrNA mixture.ft

For questions 4;06-4,15rr if you possess any hazard warning statement,
notice that addresses the information requested, you may submit a copy
facsimile ln lieu iof, answering those questions which it addresses.

I' | , ,,,,

questions in Section

label, HSDSr or other
or reasonable

PART A PHYSICAL/9HFHICAL DATA SUHHARY

. i-. 
14.01 Spe-ctfy the. pi'rcent purlty for the three maJor' technlcal grade(s) of the llsted

substance as lt ls nanufactured, lmported, or processed. lleasure the purlty of the
CBI sub'stance tn' the ftnal product iorm- for ninufacturlng actlvltles, at tire ttne you
I t[Eort the .Subetance, or at the polnt you begln to procesa the substance.
t_l

Manufae ture Import Process

Teclnical grade

Technical grade

Technical grade

*1

*2

#3

puri ty

puri ty

puri ty

puri ty

puri ty

puri ty

puri ty

puri ty

puri ty

I oo 
_-_N

1:llaJop.- Greatest quantlty of llsted substance Danufactured, tnported or processed.

4.02 Sub,nlt your rnost recently updated llaterlal Safety Data Sheet ([SDS) for the llsted
sub.stanca, and for eyery formulatlon contalnlng the llsted substance. If you possess
6n ISDS that you developed and an USDS developed by a dlfferent source, subDl t your
verslon. Indlcate . vhe ther at least one HSDS has been subnltted by circllng the
appropr,iate response.'

Ygs ...r....'..

Indicate vhether

Iour comPany o . r . . . r . . . . . . . . r r . r r . . . . . r r . . . . . r r r . r . r r r . i r . . r r + . . r . r

G
,2

fF" I

25
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I-l Hark (l() this.box if you attach a contlnuation sheet.



I'IOBAY CORPORAT I ON

Polyurethane Division
Mobay Road
Pittsburqh, PA 15205-9741

TRANSPORTATION EMERGENCY: CALL CHEMTHEC
TELEPHONE NO; 8OO-424-930p:' D]STH|CT OF COLUMBTA: 202-488-2616

Baler

Mobay Corporation
n Bapr uS*rNC. CofttpAtrrty r

: MATERIAL SAFETY DATA SHEET

ISSUE DATE

SUPERSEDESI
3/2t/88
e/t4/87

I. PRODUCT IDENTIFICATIOI{

PR0DUCT NN,IE . : l4ond ur TD- B0 (Al I Grade s )
PRODUCT CODE'NU}'BiR.. .. . .' E-OOz
CHEI,IICAL FAl,lILY.... r.. r..: Aromatic Isocyanate
IHEIIICAL HAME......,,... o: Toluene Di isocyanate (TDI)
sYNONYl,ls...'.''.,........... r Benzene, 1,3-diisocyariato'methyl-
CAS HUl,lBER,r. . i,, . . r . . . ., . I ?6471-62-5
T.S.q.A. $TATUS. T t...,,.. | 0n Inventory
OSHA HAZARD COI'II'IUHICATIOT{

HAZARD0US INGREDI Et'lTS

C.
rtDt

MOBAY NON-TRANSPORTATION EMEHGENCY NO.:
(4r2) e23-1800

criteria of

II

2,4-ToJ uene Di i socyanat,e
cAS# 584-84-9

3i3;'31 l3[]zDi 
i socYanate

(T0r ) 8a%

(TDr I 2a%

OSHA- PEL

0.02 ppm

Ceif ing

Not Establ i shed

ACGIH-TLV

0.005 ppm TtlA
0.02 ppm STEL

Not Establ i shed

r00m

APPEARAI{CE.',r, r. r...,, i.. r
C0L0R.......1..... r, '.. r

000R. r...... r... r'..,. r r..
ODOR THRESHOLD.. O"'
HOLECULAR }IEIGHT. . . . .'. . .
HELT P0IHT/FREEZE P0IHT.
BoILING P0I1{T....,......
VAPOR PRESSURE. .... .. t. .
VAPOR DEHSITY,' (AIR=l) . . .
pHr ...... . ..... . . . .. .. r..
SPECIFIC GRAVITY. l r.,..,
BULK, DENSITYT.... r r r - r i
SOLUBILITY IH [.IATER. . . . .

% vol-ATI LE r BY , yoLUIrlE. . . .

,, 
, ,

Liquid
Water white to pale ye11ow
Sharp, pungent
Greater than TLV of 0.005 ppm
174
Approx. sso; (I3ocl
Approx.484'F (251"C)
Abbrox. 0.025 rimHg 0'I7oF lesoc;
6,0
Not Aonl icable
!,?? b' zzor (asoc)
10. 18 1bs/ga1

III. PHYSICAL DATA

Product Code: E-002
Page I of I

Reacts sl owly lvi th water at
temperallrr* to I i berate COa
Negl ig'ibl e

n0rmal
gas.



UgI..r'..lrr'..tt.t..r...1 9.5%
EXTII{GUISHIHG }lEDIAl .....1 Dry chemical (e,9. monaommonium phosphate,
potassium sulfate,',and pqtassium chlori{e),_carbon dioxide, h!Sh expansion
iproteinic)' chem,ical foamr water spray for I arge fires. Cauti-gn: Reaction
between water or foam and hot TDI can be vigorous.
SPECIAL FIRE FIGHTIHG PR0CEDURES/UNUSUAL FIRE 0R IXPLOSIOH IIAZARDST

Full emergency equipment with self-contained breathing apparatus and full
protect i ve ct 

-oth ing ( such as rubber gl oves, boots , bands around J 
*gt ' arms and

i+aist) should be w6rri by fire fighters. No skin surface should be exposed.
Durini a fire, TDI vapors and other imitating, higtlly toxi! gases_1t1y
generited by thermal ilecompos[ti on oH combust_i on , (Sge .Sect i on V II I ) ,. At
[emperaturei greater than 350'F (177"C) ]DI-forms carbodiimides with the
reJbase of C0" which can cause pressure build-up in cJosed containers.
Explosive rupfure is possible. Therefore, use cold water to cool fire-exposed
contai ners.

FLASH P0INT or(oC) . .'. ,
FLIq}II{ABLE III.IITS :

Lgl ..... r.r'i....'. r.i r r

.t

PRIHARY R0UTE(S) 0H
ENTRY. r..'.. r. ii. r'.. .....

I,

EFFECTS AND SYI-IPTOI,IS OF

IV: FIRE e EXPLp$JpH DATA

... I 2600F (1270C) Pensky-Martens Closed Cup

... ii 0.9%

v. HUl,tAH ,HEALTH DArA

: Inhalation. Skin contact from liquid' vapors or
aerosol s.

OVEREXPOSURE

Acute Eibo5utd.' TDI vapors 0r mist at concentrations above the TLV can
irritate (bq4rning sensation) the mucous membranes in the respiratory
tract (nose;',throat, lungs) causing runny nose, sore throat, coughing,
chest discomfprt, shortness of breath and reduced lung function
(breathing obstruction). Persons with a preexisting, nonspecific
6ronchial hypemactivity can respond to concentrations beJow the TLV with
similar symptoms as well as asthma attack. Exposure well above the TLV
may lead to bronchitis, bronchial spasm and pulmonary edema (fluid in
lungs). These effects are usualJy reversible. Chemical or
hyperiensitive pneumon!tis; with flu-like symptoms (e.9., fever' chll1s)'
has also been reported. These symptoms can be delayed up to several
hours after exposure.
Chronic Exppsuie. As a result of previous repeated overexposures 0r a

single large dose, certain individuals may develop isocyanate
seniitization (chemical asthma) which will cause them to react to a later
exposure to i socyanate at ]evel s wel I bel ow the TLV. These symptoms, 

^ .

which can inc1ude chest tightness, wheezing, cough, shortness of breath
0r asthmatic attack, could be immediate or delayed up to several hours
after exposure. Similar to many non-specific_asthmatic responses' there
are repoi^ts thEt once sensitized an individual can experience these
symptoins upon exposure to dust, co'ld air 0r other irritants. This
i-nci.eased iung sbnsitivity can persist for weeks and in severe cases for
several yearsl Chronic overexposure to isocyanate has also Feel reported
to cairs'e-lung damage (inc'l udinb decrease in lung function) which may be

permanent. Sensitization can either be temporary or permanent.

Product Code: E-002
Page ? of I



,t

SKIH CO}ITACT
Acute Exposure. Isocyanates react with skin protein and moisture and can
cause irritation which may include the following symptoms: reddening,

'swelling, rash, sca'l ing 0r blistering. Cured mitei.tht is difficult [o
removb,
Chroni-c--Expos[re. Prol onged contact can cause redden i ng , swe'l 1 i ng, rash ,
scaling, blistering, and, in some cases, skin sensitization. Individuals
i+ho have developed a skin sensjtization can develop these symptoms as a
Fesult qf contatt with very small amounts of liquit materiai br as a
result ,of exposure to vapor.

EYE CoHT4CT

Acute'Exposure. Liquid, aerosols 0r vapors are severely irritating and
can cause pain, tearing, reddening and surelling. If left untreated,
corneal. damage'can occur and injury is slow to heal. However, damage is
usually reversible. See Section VI for treatment.
Chronic Exposure. Prolonged vapor contact may cause conjunctivitis,

IHGESTT0l'l
Acutg Exposure. Can result in imitat'ion and corrosive action in the
mouth, stomach tissue and digestive tract. Symptoms can include sore
throat, ' abdomi na'l pai n, nausEa, vomi t i ng and di irrhea,
Chro.nic Exposure, None found.

HEDICAL CONDITIONS
AGGRAVATED BY EXPOSURE,.: Asthma, other respiratory disorders (bronchitis,

emphyse*.r,, bronchial hyperractivityj, skjn allbrgies,* eczema.

CARCIH0GEI{I,CITY.*rr.r....t No carcinogenic activity lvas observed in lifetime
inhallllon :studies in rats and mice (InternationaJ Isocyanate Inst'itute).

HTP.;'i .,1'.,.rr.,r.....1 The National Toxicology Pr-ogram reported that TDI
caused an'increase in the number of tumors in exposed rats over:those counted
in non:exposed rats. 'The TDI was administered ih corn-oil and introduced into
the stomach;through a tube. Based on this study, the NTP has listed TDI as a
substance that ma, reasonably be anticipated to- be a carcinogen in its Fourth
Annual Report'on Carcinogens.

IARC.,,r,...'....t'.,i...t IARC has announced that it will list TDI as a
subStance fo.r:'which there is sufficient evidence for its carcinogenicity in
experimental animals but inadequate evidence for the carcinogencity of TDI to
humans (IARC Honograph 39).

EXPOSURE LII,IITS
OSHA PEL.

ACGIH.TLV.
; 0.02 ppm Cei I i ng
: 0.005 ppm TWA/0.02 ppm STEL

VI. E],IERGENCY & FIRST AID PROCEDURESll.

EYE CONTACT.i1.'............1 Flush with copious amounts of water, preferably
lukewarm for at least 15 minutes holding eyelids open all the tiire, Refer 

-

individual 'to physician'or an ophthalmologist for immediate follow-up,

Product Code: E-002
Page 3 of B



I

t

l I...

,IILI

uI: ' rurRerncv e ilRst AIp pRocrDuRr (continued)
,

SKIN CQHTACT.. r.. r t r r..... I Remove contaminated clothing immediately, Wash

affected areas thoroughly with soap and water for at least 15 minutes.
Tincture of green soap and water is also effective in removing isocyanates.
tlash contaminated clothing thorough'ly before reuse. For severe exposures, get
under safety shgwer after removing clothing, then get medical attenti0n, For
lesser exposures,iseek medical attention if irritation develops 0r persists
after the area is.washed.
INHALATI0H.'...r..,.,*......! Move to an area free from risk of further
exposure.. Administer oxygen or artificia'l respiration as needed. Obtain
medical attention, Asthmatic-type symptoms may develop and may be immediate
or delayed up to several hours. Consult physician'
IilGESTIbN.,.,....,.........1 Do not induce vomiting. Give I tq_? qupl_of milk
0r water to dtnink. D0 NOT GM ANYTHING BY MOUTH T0 AN UNCONSCIOUS PERSON.

Consult physician.
N0TE T0 FHYSICIAH..'....,..: Eyes. Stain for evidence of corneal_iniury. If
cornea is burned, instill antibiotic steroid preparation frequently.
[,lorkplace vap0rs';have produced reversible corneal epithelial edema impairing
vision. Skin. This compound is a known skin sensitizer. Treat
symptomatically as for contact dermatitis 0r thermal burns. ITggstio-8. Treat
symptomati cal ly. There i s no speci f i c anti dote. lndgci ng vomi ti.ng i s
contraindicated because of the irritating nature of this compound.
Resniratory. Thi,s compound is a known pulmonary sensitizer. Treatment is
essentia'lly symptomatic. An'individua'l having a skin 0r pulmonary
sensitization reaction to this material should be removed from exposure to any
i socyanate.. l

vI I . EI-IPLoYEE PR0TECTI0il RECol,il'lENpAIIqNS

EYE PR0TEGTI0I{...'..'.i.......1 Liquid chemical goggles 0r full-face shieJd.
Contact lenses should not be worn. If vapor exposure is causing irritation,
use a full -face,', air-suppl ied respirator,
SKII{ PR0TECTI0I{,.q..,.i...r Chemical resistant g'loves (butyl rubber, ritrile
rubber, polyvinyl:alcohoJ),, However, please note that PVA degrades in water.
Cover as much ofr'the exposed skin area as possible with appropriate clothing.
If skin creams are used, keep the area covered only by the cream to a minimum.
RESPIRAT0RY, PR0TECTI0I{. . . . I An approved posi ti ve pressure ai r-suppl i ed
respirator is reqlired whenever TDI concentrations are not known or exceed the
Shoi"t-Term Exposufe or Ceiling Limit of 0.02 ppm 0r exceed the 8-hour Time
l'leighted Average T[V' of 0.005 ppm. An approved a]f-supp1 ied respirator with
fulJ facepiece must also be worn during spray application,.even if exhaust
ventilatibn is us''bd. For emergency and other conditions where the exposure
I imits may be greatly exceeded, use an approved, positive pressure
self-conthined-br:eathing apparatus. TDI has poor warning properties since the
odor at which TDI, can be smelled is substantially higher than 0.02 ppm.

Qbserve 0SHA regulations for respirator use (29 CFR 1910.134).

Product Code: E-002
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VI I . EI.IPL0JEE PR0TECTIqH REC0H!,IEUD"[TI0[S (Conti nued)

VENTILATIOH...,. r..,....., r Local exhaust should be used to maintain level s
below the'TLV whenevep TDI is handled, processed, or spray-applied. At normal
room temperatures (70"F) TDI Ievels quickly exceed the TLV unless properly
ventil ated; Standard reference sources regarding i ndustri al venti I at'ion
(e,9., ACGIH IndustriaJ Ventilation) shouJd be consulted for guidance about
adequate ,vent i I at i on .
l,l0t{IT0RIHG..r,......r.....t TDI exposure levels must be monitored by accepted
monitoring techniques to ensure that the TLV is not exceeded. (Contact I'lobay
for guidance). See Volume I (Chapter 17) and Volume 3 (Chapter-3) in Patty'i
Industri a'l Hygi ene and Toxi col ogy for sampl i ng strategy.
I,IEDICAL;SURYEILLANCE......! Medical supervision of all employees who handle
or come in contact with TDI is recommended. These should include
preemployment and periodic medical examinations with respiratory function
.tests (fEV, FVC as a minimum). Persons with asthmatic-type condit'ions,
chronic bronchitis, other chronic respiratory diseases or recurrent skin
eczema 0r; sensitization should be excluded from working with TDI. Once a
person i,s diagnosed as sensitized to TDI, no further exposure can be
permi tted r

0THER.. r,.'.'.,...............1 Safety showers and eyewash stations should be
availabl'e,. Educate and train employees in safe use of product. Follow all
I abel i ns'tructi ons .

: : VIII. REACTIVITY DATA. 

-

STABILITY....... r....,.... t Stable under normal conditions.
P0LYI-IERIZATI0I{...r.r....r.: May occur if in contact with moisture or other
materials which react^with igocyanates. Self-reaction may occur at
temperatures over 350-F (177"C) or at Iower temperatures if sufficient time is
invoJved. See Section IV.
II{CO].IPATIB I L ITY

(HATERIALS T0 AVOID)....: [,later, amines, strong bases, rlcohols. tlil'l
cause some comosion to copper a'lloys and aluminum. Reacts with water to form
heat, COr, and insol uble ureas.
HAZARDOUS DECO!.IPOSITION

PRODUCTS.., r i.......,... I By high heat and fire: carbon m0noxide, oxides
of nitroggn, traces of HCN, TDI vapors and mist.

STTPS TO BE TAKEI{ II{ CASE I.IATERIAL IS RELEASED OR SPILLED: EVACUATE ANd
ventilate,spiII areai dike spi11 to prevent entry into water system; wear full
protective equipment, incJuding respiratory equipment during clean-up, (See
.Secti on VI I ) .
llaidr. Spi:lli Call Mobay at 412/923-1800. If transportation spi'l 'l , call
CHEI,ITREC; $997424-9300. If temporary control of isocyanate vapor is required,
a'blanket,of protein foam (avai'l able at most fire departments) may be placed
over the qpil'l . Large quantities may be pumped into closed, but not sealed,
container for disposal.

Product Code: E-002
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SPILL 0R LEAK PROCEDURES (Continued)

l,linor SpilI: , Absorrbi isocyanate with sawdust or other absorbent, shovel into
suitable unsealed rcontainers, transport to we'l 

'l -ventilated area (outside) and
treat wi th negtral iiei ng sol uti on : mi xture of water (80%) wi th non -'ioni c
surfactant Te.rgit0.:l1r ,Tl'fN-10 (?0%), or i water (90%), concentrated ammonia (3-8%)
and detergenl (2%)., Add about l0 parts 0r neutralizer per part of isocyanate,
with mixing. Allorri to stand uncovered for 48 hours to let COo escape,
CJeqn;up; Decontami4ate floor with decontamination solution tetting stand for
at least 15 minutes,

CERCLA (SUPERFUND) REP0RTABLE QUANTITY: 100 pounds for TDI

IIASTE DISPOSAL l,lETH0D.....r Follow all federal , state or local regulations.
TDI must be disposed of in a permitted incinerator or landfill. Incineration
is the preferred method for Iiquids. Solids are usually incinerated 0r
landfilled. Empty containers must be handled with care due to product
residue, Decontaminate containers prior to disposal. Empty decontaminated
containers shoulld be crushed to prevent reuse. D0 NOT HEAT 0R CUT EMPTY
CONTAINER IIITH ELECTRIC 0R GAS TbRCH. (See Sections IV and VIII). Vapors and
gases may be highly, toxic.

RCRA STATUS,..r...........r TDI is 'l isted as a hazardous waste (No. U-223)
under Title 40 Code;'of Federal Regulations, Section 261.33 (f). The residire
from decontaminating a TDI spill is also c'lassified as a haiaidous r-laste under
Section 261.3 (c) (2) o-r RCRA.

STORAGE TEI.IPERATURE , .

(l.llll./l.lAX. ).'. . r . r . J .'., . . I
AUERAGE SHELF LTFE.,....... !
SPECIAL SEI{SITIUITY

(HEAT, LIGHT, I*IOISTURE).: If container
(I77"C) it can be pressurized and possibly
water to form polyureas and liberates C0,
containers to expand and possibly rupturE.
PRECAUTIONS TO BE TAKEH

I1{ HAHDUING AHD ST0RIHG.: Store in tightly c'losed containers to prevent
moisture cbntamination. Do not reseal if contamination is suspected. Prevent
all contact. Do not breathe the vapors. Warning properties (imitation of
the eyes, nose and th:roat or odor:) hre not adequatb to prevent, chronic
overexposure from inhalati0n. This material can produce asthmatic
sensitizatJon upon either single jnhul ation exposure to a rel at'iveJy htgh
concentration,or upon repeated inhalation exposures to lower concentrations.
Exposure to vapors; of heated TDI can be extremely dangerous. Employee
education and train'ing'in safe handling of this product are reguired under the
OSHA Hazard CommuniCqtion Standard.

,

:,

:

i' '
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0.0.T. SHIPPIIIG HAHE. . . . . . I
TECHHICAI SHIPPING HAHE... I
D.0.Tl' HAZARD CLASS. . . .. . . I
UN/NA N0..........,.. r... '..I
PR0DUC,,I RQ.. 1. t. r r o. . . . . .. 1

D.0.T.J TLABELS. . .'. ... . . . .. .

FRT. CLASS PKG.,,...'.... r..
PF0DUQT, LfiEELi' I r'' "' ..''

XI. SHIPPI}IG DATA

Toluene Di isocyanate :

Toluene Diisocyanate
Poison B

UN ?078
100 pounds
Poi son
Poi son
Toluene Di isocyanate
Chemicals, N0I (Toluene Diisocyante) NMFC 60000
Mondur TD-80 Product Label

xII. AHII,IAL T0JICITY DATA

ACUTE TOXICITY
0RAL, L050...r..........3 Range 0f 4130-6170 mg/kg (Rats and t4ice)
DERHAL, LD50...r.......,: Greater than 10r000 mg/kg (Rabbits)
IHHALATI0H, 1C50. (4 hr).: Range 0f 16-50 ppm (Rat), l0 ppm (Mouse),
ll,ppm (Rabbit), 13 ppm (Guinea Pig).
EYE EFFECTS... r.,...,... I Severe eye irritant capable 0f inducing corneal

sKIl{ EFFEcrs............, fiBi:}lt; skin irritant. primary dermal
irritation scorie t 4.L2/8.0 (Draize) , Hot,lever, repeated 0r prolonged
contact may culminate in severe skin irritation and/or comosion,
SEHSITIZATI0I{..r.r..r...r Skin sensitizer in guinea pigs, One study
using guinea pigs reported that repeated skin contact t.rith TDI caused
resp,iratory sensi ti zati on. AI though poor'ly defi ned i n experimentaJ animal
modelsi TDI is known to be a pulmonary sensitizer in humans. In addition,
there,is some evidence that cross-sensitization between different types of
diisocyanates may occur,

SUB-CHR0IUC/CHR0ilIC T0XICITY: Sub-chronic and chronic animal studies show
that the,primary effects of inha'ling vapors and/or aerosols of TDI are
restri ctgd to the pu1 monary systems . Emphysema, pul monary edema, pneumon i t i s
and rh'initis are common pathologic effects. Extended exposures to as low as
0, I ppm TDI have i nduces pu1 monary i nfl ammati on .
OTHER

CARCINOGENICITY.......,. r The NTP conducted carcinogenesis studies of a
commei"cial grade TDI using rats and mice in which the test material was
diluted in corn oil and administered by gavage. The investigators concluded
that TDI llas carcinogenic in male and female rats (fibrosarcomas, pancreatic
adenomqs, neoplastic liver noduJes and mammary gland fibrosarcomas) and
female mice (hemangiosarcomas and hepatocel I ul ar adenomas) . However,
chronic inha'lation studies in which rats and mice t.lere exposed to 0.05 and
0.15 ppm TDI ( 10-30 times recommended TLV, 8-hr J evel ) i nduced no
treatment-related tumorigenic effects. In these studies, both exposure
level's produced extensivE irritation to the nasal passages an{ upfue_r
respiratory system of the test animals indicating that suitable effective
expogures were administered.

Product Code: E-002
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XII. AHIMAL TOXIC.ITY DATA (Continued)

I,IUTAGENICITY.r..........: IDI is positive in the Ames assay t,tjth
activation. However,.mammalian cei 1 transformation aisiii-irsing human lung
cel I s and Syri an harnster kidney cel I s t,lere negat'i ve, as t-lere mi lronucl eus
tests using rats and mice.

AquATIc T0xi[ITi:...,-i,..:i LQqn -.98 hr (static]: l6E mg/liter (Fathead
mi fifi0*t
|!nn -'96 hr (static): Greater than EOB mg/l iter
(GFHss shrimp)
!!rn. - .24 hr (static): Greater than 800 mg/liter
iutflr..n i i'*lii,,li

xI II. APPRoVALS

Cotrrecting Section II, Hazardous Ingredi ents
G'. L'. 'Cope'l andrJ. H. Chapman
Manager, Product Safety Polyurethane

I
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PRODUCT
HAI{E; i3 + 03
CilDE: {14 03

I{AilIFACTUBER' S HAI{E: FHI,IETT SC HAFFER CHE}T I CAL

I[AF.IL Resin

SECTIOT T * HAHUFACTUEER

SCHAFFER CHEHI CAL Corp. , F. il. Eo:r 43rlc'

HI,IISCODES: H F R P
3*' l- 2 X

IDEilTIFICATIOf ==:=:_=--:*===;====

Tl.=-F, trA lei?{'1 4I -rr^

4I'---r-?TL-2C00
Robert P, Barry

ADDRESS: FRLTETT
EI'IERGEHCY FHOFET
DATE REVISED :

HEASOil RETTSED :

/4.1 'T-rF17 1-Tnran

{tt*31*BO
I FFORIdAT IOH PEICSE:
HA}TE SF FREPAREH :

EECTIOr tr I

Nerr hea 1t h hazard- data , Eee SECT I ilItr.

HAZARUOUS IHGRED IEilTS,/ IDEHTITY

';-ltij:tllr-iiinl i :,1'.'-i:i;I i ; i-i, T.-:

L'ii.] !lr;':I,r-ii i'ii-,::.ii ;'.i ;'l', j iriil ':i'i i:i, r':;i

I il'FOHI{AT I I}H

EOILIHG POIHT:
VAPOR DEflSITY:
COATIHG V. O. C.
SOTUBTLTTY I]I
AFPEAR^fi,HCE AtrD

:: r: i -! i'r LE

SECTIOH T I I FE{YS T CAL-/CETET{ T CAL f,E{ARACTEffi T #T T CE

484 ,legreet F.
HEAViER TIIA}I AIR

S?ECIFIC GRAVITY tIIZt)=L); 1.8
EVAPORAT I Oil RATE; SLillfEE T}{A}E ETHER

. 1T-/J\

YATERI Hert.:ts =Int'r1y with v,ratr:r ,+,c lib*rate COZ gflE'
ODOR: trrls6sirs, FtsIt:-yel1nvr liquitl tslth a pungent srlor.

SECTIOil IV F'IHE AilD EXFLDSIIIH HAZAED DATA ::=:::=*-:===;il::H**=

FLASH POIHTT et30 F. HETIIOD {ISED: FHH{
FLAIil{ABLE LIHITE IH AIR BY VOLUIIE* LOYER: }T.rA $PFER:

EXTISGUISHIflG HEDIA: FilAlt- AI,ilOHCIL FOAH, CO?, nRY CHEI'{ICAL,

II/'A

WATER FOG, OTHER

U*UAL FIRE AFD E](PLDSTOH TIAZARDS
I',1 ,Vili-iI+L ixli:x:lil1:-j Iiti+l ;+irI irlir i,..iL+-ir1iijiiII".l *iil- i+.:;1il; i,r: iiil'.j ij::lit-ri;';it*
'tL-lri. i,;,:i ii:-ir.ii:r;*i= i:ix*':.*i i',-; ::i'* ii:iil "*;i.ll =*;.;ii: *:ii*ii.:: ;li;i:i :li:*;:i:..il*iir=
.nji.ji a.l';i! :'i i-.:; i ii I := --,:-i--r.rj;:rI-ii'I-. riii:'jr::-jr-i :iri!r'-;l ! . r'-:':;-'t '"''i



6403 IfTTEH I ^[L SAFETY DATA SHEET

SECT I OH II R]IACT I Ytr TY DATA

F-[{iE s fiF 3

=: = = = = = = = = = I; ::i :: =;= = -: l= = = = 
g

SiTABILITY: STABLE
COTDI T IOTS TO AVOID
*i ieiirerat:jrP: aitve 350 deg l, *iletiii rr}r, :eii-in:'i*s:';:r. I3el :-:liainers li-,:hliy I:','srd;ni;l';i fi:itt n:i:'ui;ie.

ITCOI{PATIBILITY (IfATER IAI.S TO AVOTD)
isi:iati" riiiil *aipr, iji*!'ifis, a|sires, :ii.rn'-l !a5es. $Ei3: i3{tlslnd:, :i.iaie aliivs lgeni:, :nd Fl:'r':Pl*rils i,:lu!tu:td:.

HAZABDoUS DEC'IPGIT IOT ON BYPRODI'CTS
'lhET{al IE{*itFr:ii"i+t: ri.f yield -1n3, iiii0|: scnnHiie, sxice-i if i:iito-rer, r:iii+!EIl t'iarid*, e:id islilele d!isclTn:li19.

EAZARDOIIS PoLYIIERIZATIOf,: ][.AY OCCUR
Cl? gas ll*Cu:=d iy seif-ti:i.::=:elizel:rn al i.s8rerai,u?es Ehr!-i:5{,1 iE! i *.r't:resEi.iri:E in:':r"iifleI rssuji":li! il: iup+,ijrs

:*s=_**==:=========:=*- SECTIOH III trtrEALTH HAUARD DATA

IHIIALATIOil IIEALTII RISKS Atr'S SYIIPTOtr'TS OF E]TPT}EIIRE

I*i*leticn $f i.*ixsne dii:tcy=n*ie laEsr itsre the ihr-':trii L!flii tJalxe ef .0[i FP,3 riat l]use iTrliili8n li t,he resnii-
aiory trE[i, drVne:t *i ine ihr!:]., iiqhin*:: in ihegt, tP I!.1ulnir-iq. si$F-**::iE iliy be i*r**diils *t iel;t*,j.

SXIT AtrD BYE COtrTACT HEIITE NISKS ATD SYI{PT0re OF EXFOSIIRE
SL:it lCiiTfl[T: iriiiai!cn, ie,JCe:riirg, si;Eiiin!, :EE:r, 5:]iir-q, tI biiEi.rlig; in slvere t:ss= dEiitsiiiis i5 Ene:i!ie EYE

l[;+iT; ieariBg, rEddenin!, :ir+li:;g, r;,!:':gi:':g:eflsa'"i*"". ii iefi u::.,1'=iiE,i, i$n*ai de*age sr lsE;iE:iiiviiis *:i nriut.

* rssnrrror ImALTH RISKS Af,D gilPToIs oF ExPffiuRE

-5iF:i:+it"i:n *=y ir:.:se:kin:ent:tii:iit:l. Si{i8 ibtnl}',,:nli +i YErY:*Eii ans"j:ii, lf iiaui'j r:r *lp'::ure i0 YEFEr 0f

:*::sii,i:=i i:idivid,::i: ltE! iauE-. s{ieI.,E 5ir,t:11eI it lis:r 'ri*i:liiiei und*i =lin rcrtrri sigri: anC 5i!:!i'r$:

ITGBSTTOtr ITEAITE RISKS ArD SYI{PTOIE OF. ETPOSITRE
irl le:uil in irriti:ian aird Frstilir :rrrssiv*.i:ii,.i! iit l,he i:t::ii, =i*::;rh 

i::::;+:, a::i,li,jErii.'Jr t!'aii. tletiiii:1,; aiid

diarrilr.i *i! resi]li. lir .irrEnia he;it!: iiar*rC: lr= k!i3tn resaiii::* figll inI:=li+:l

MALTII IIAZARDS (ACIITE AXD CHROTIC)
*[UiE: .!'iEri disrceitil., :e:i!hing,:ir*itnesE lf fr..slh, iediried 1rI iui::lian, ::iir+:-iike s!'riciles. EHFssiiEe= {eli
abcv* lle i:-y *:y ii,,.E-'bicnrhi{,i:, brcqci,iai:F*E$, and Fsifi!*aly fi:ni {fluit i"" iuiigsi. Thsse -'ifecis are:'Efiisib:e.
(!i.q$lqii: n*pseied rysrsl;tesiiig Cr *:i-1is 1ar-ce svsrxiiFn:$ie ay lrciiii* E=xs:t::rt"iir irisrll{ei asilisai'i.0 is*cyi:lair!
sr .l'I -ilir+r irr!r"*r:l:. earease ir i=i-! i flEtisn *;i., Lr ie*llrary tI 

=*r*3:]Eti,. 
ii$-iti-' :',n:plt s h3vs Seen leloit*d.

CARCIIOGErTCITY: trTP? YES IARC TTOGnAPILS? YES ffiEl REGULATED? trO
ThE elioflal ic:ri;+ilgy Ficgr::.1 {}iTFi iist: ini := e:r}EtenEs -iiril fi',, rEEscnaiiY -i*;-iirip*iE* is Ie IsIlin+g-'::ii.
ihe iflEi repcrts inede{iretE sv:i3nit i+T IsIElnogrxil:!,?::: !:u**: {lf,El mln:gr;l:l itt. [5!* dls::'::; i::i ill.

ilEDICAL COtrDITIOf,S GETER.ILLY AGGRAVATED BY EXPOSI'NE
is'i,h$a, :irniiii:5. iirr*nir ies,:ir+hrr li;3.1:e, EiE-s;iEil:'i'i:p-":i::: isrlrnn;lE iiyretsel::iittly, :iir:iie:gie5.

E ERGEIICY AXD FIRST AID PROCEDU&ES
tiii: flush.siin hlii +.rl*r f*r l3 pi**iEr. !iiEi:1 jEr,jir:i i-,',,Er'ii,.i.:: ii i:]le. sii:iil .$i:i: iffeilei aI*E Biiil t+iF ai1,:

s;ier. fle*rvE and Earir .Ei:i3EinaieC ri..rti'iixg. ll'lGESl:0li: ll'rinI :tiirrC: tl$HiiiSt. [ers';:+" pl-t]=!ti.1:1. iill*LAii:liil n,:t'." i*
ar*; iiEg ile;r ri=i: r..i flriher rlpcsu:e. *dn::ri:;*r r.;:{}gEl *r atiiiiiiii iesritii,!:-1ii rs "r-"e{igd. Ibiri';r:re:i,:.ii itientis*
A:l!i-lype Ey$t'.+itE iiii.i deveirr Eni sir,v is ifi:IlEni;iE lr,iri;ted i:p ir:=i*r;i rJuiE. iI*3'i.;B::i rE esser"iaii'j
s!. *:tii. EIee * 5=,ron ,, Cia!r[5ri E: rEnsii.iz*d il i-.!.1,'ar:;'re, lt: ;r,r'rfsr Ei:!!'91]iE ttE lE;Erinitled
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SECTIO]r YI I PRECAUTIT]HS FOH SAF"E }IAHDI,IHG AHD UsE

STEPS TO BE TAEET Iir CASE f,ITEBIAL IS RELEASED OR S? ILLEI)
ii,;iiti* i:,:ne::el.,i;i pei:*li;el. nik* iiii=iral, irEiiEn::nili ;r+"n 5-"it*i5 rI $rr"*:*aY';. irov:d:'+::t'uilisii+rr ifegi tEs-
.;!rrrrr.,-rirrrins ktTflr: rtai!r. r-i1 :,,.,r.r...^...i ir riri-e1!-'Rrrl Ttr4listXtIf;iil{ SFii-i: raii iiiEFitil;i i:S-j:i-_r}ij+

YISTE D ISPGAL IETEOD
ir.:er:pii! rriil :h:irlsii'r 3i9Iial, B+xi ii:ri:5i:r!!rlr rf EIi!E!=i:i'*;ll: c.'Ei still :nn iii iE.i:i ii: lir rixlji.:r.
Shsrsi *;ieri*i iEiN.rirr irE r,::itaingrE:"1d:.di srni: ieroiiatinatiar:riiii:nn. ie sY? asrt,:iirei: i+:5efe ilece, a!l'er
ilr:*iy, lei s'r,a:ld r,rr 48 irniiir. a5ir dei::r:p:il rigs. iisrcss r: *s:i* i- sIiJi'dan{s +'i i,li :ii gli'+r-i;i-l re!i,:la'r,innE.

PNECAUT TOXS TO BE TATET Ilr HITDL IXG AtrD SMRIf,G
*qlnie !etEe*!: ii---qij d.! i. lieei: IiEiainpis iight,ly ri*-ced. S,] :'iii re:E3i s s*::i:::e-:sn',.r$iiieisd irntiiner. l{tisii}i
rE;it5 siCr,ii H:i::'E:ier ';r generil.* i[: geE, ccl,.tasinii+d il=-!+i rt::i.3:liiP r:i" r;*',,*i=. *i'Ei3!E shsif life lf thi: ne-

ler::i i: E *cni"ir:. ]!.:lirr *!i! i-iiiAII Elilj-nl'Eti iii tle Eeie hirdiix! si,-i ir:e tf r,i:e FI+n;ti, ii is ieffirEC bt i3rr.

OTEER PNECAUTTOTS
$0 !{nI t'il, liELl, iEilirt, 5ni-iifl, Jt At*3I lii Ift l{iilt il,4Tf,ll'iifr Gtiiiii:F i'ii-i tr iXl'Tl. l+ i':;i i'rxrE si:Fiy mni,ainer;. Ir
::+i Eet si g$El+ *hiis ii:iii!. i,ieiiasi :upeiiis:ii +t- eu:plsyre:.;hs i1::rdiE i:::ia:iai"=: i: i*r+;iitsried. iiris sii0ui.i ili-
alxCE I,rE-Ei*!iEy en,,:r: p=i:+i'rc rssli::*.fi,i f xr'r"i0i tesi: ifEli,iUl *iii:lir;.iEi. EnIs a p*r:r:: i:a: bs:r dia-lilEsed as seil-
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4.03 Subult a cbpy or reasonable facslnile of any hazard lnformatlon (other than an
that ls provided to your custoners/users regardlng the llsted substance or any
foruulation contalnlng the llsted substance. Indlcate vhether thls lnformatlon
been submltted by clrcllng the appropriate response.

HSDS)

has

Ygs .........rr'

No.

4.04 For each aci.ivity that uses the llsted substance, clrcle all the appllcable number(s)
correspondl'irg to- each physlcal state of the llsted substance during the activlty
listed. Phyatdal'sta.t6s for lmportlng and processlng actlvltles are determlned at
the tlm'e yoi.r import or begln to process the listed substance. Physlcal -statee for

CBI nanufactuilng, itorage, disposal and transport actlvlties are determined uslng the
final state of the product.

I-I
Phvsical State

Liqui fied

3

3aU
3#

o
4.t

Activi ty

Manufacture'
' :,

Import

Process

Store .t

Dispose

Transport 
,,

Solid SIurry Liquid Gas Gas

I:l Hark (Xi this box if you attach a continuation sheet.
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Organic isocyanates are chemicals characterized by the general chemical
formula R (NCO)-. The commercially most important of these are toluene
diisocyanate (TDl) and 4,4' diisocyanatodiphenylmethane (MDl, pure or
polymeric). The alternative names for toluene diisocyanate are tolylene
diisocyanate or toluylene diisocyanate but the abbreviation TDI is now
universally used and understood in the industry. The recommended
procedures outlined in this document refer particularly to TDI but may also
apply as guidelines to isocyanates having a vapour pressure higher than 10'3
mbar at 25o C. Since mono and diisocyanates of similar vapour pressure are
used in industry as intermediates and are not covered by this brochure, the
handling recommendations for these products should be obtpined frorn the
supplier ,,,,. r,

TDI is of great importance in a wide variety of industry applicatibns but its
most important use is in the production of flexible polyurethdire foa'm tne
majority of which is used in the furniture industry as cushioning, mattresses,
etc., and for seating in the automotive industry. , i .

Like many reactive chemicals TDI products can create haZards if handled
carelessly and the purpose of this publication is to outline certain
precautions, the observance of which will materially reduce these hazards in
handling isocyanates under normal and emergency conditions.

All persons concerned with TDI or products containing TDf must be fully
conversant with their hazards and trained in the recommended normal and
emergency handling procedures.

This publication is intended to provide general guidance only. ln some
countries specific regulations supplement or modify the guidance given, All
intending users of TDI are strongly urged to consult with thg appropriate
regulatory authorities before finalizing specifications for operating premises,
processing equipment, storage requirements, etc. Similar consultation is
appropriate for existing users of TDI when planning substantial changes in
their processes. 

.

lnformation on local regulatory requirements should be sought from TDI

'l



3.0 TECHNICALINFOHMATION

3.1 Understandlng the Materlal, lts Propertles and Hazards

3.1.1 Fhysical Properties
TDI is a colourless to pale yellow liquid of characteristic pungent odour.
The physical properties of {nis proOuct are detailed in Appendix 1.

3;1.2 Chemical Reactivity
TDI is heavier than water and will sink to the bottonr of water-filled
containe.rs. Although it reacts with water, the rate of reaction is slow at
temperatures below 50oG because the reaction produces insoluble urea at
the interface which limits mass transfer. At higher temperatures, or in well
dispersed systems the reaction becomes progressively more vigorous. This
reaction of TDI with water liberates carbon dioxide gas and a solid,
insoluble rnass of polyureas is formed. Pressure can build up in closed
containers.

TDI will a|so react with basic chemicals such as sodium hydroxide (caustic
soda), ammonia, primary and secondary arnines and with acids and
alcohols. The reaction rnay be violent, generatiqg heat which can result in
an increased evolution of isocyanate vapour and in the presence of water
tfre formation of carbon dioxide, leading to a build up of pressure within
closed containers.

The high reactivity of isocyanates is the basis tor the poly:addition process
for preparation of polyurethane plastics and foam6.

TDI is not generally corrosive towards rnetals or other materials at normal
temperatures" lsncyanateF rnay attiack and embrittle many plastic and rubber
rnaterials in a short tirne. Although this ls not dangerous in itself, it may lead
tq lacfring, for example, of hosgs ful! of product if the incolrect material is
uieO. ReCornrnendations for suitable components are avallable on reQuest
frotrl rhw mater,ial suppliers or equlpment n'lanutacturers,

3.1.3 Occupational Health Hazards
The proteins of the hurnan organisrn are alqo fef,ctive And will be aftected
vfhen exposed to isocyanates, in a sirnilar rnanner to habic materials, as
noted above.

This may create a health hazard under certain circumstances. The effect
depends mainly on tirne, nature and extent of the exposure.

Experience and occupational health obseruation in the isocyanate industry
over tlre past 25 years has shown that handling of TDI can 

-be 
safe but

alw.6ys ;requires care to avoid over exposure and i.esulting health hazards.

The three roqtes of contacting Isocyanates are ingestion, direct contact to
the skin or ey€s and inhalation of vapours or mists" From the practical point
of view, the principal risk arises trom vapours because they are liberated to
the atmosphere ln all aspecB of handling. The concentration of vapor.rrs is
mainly dependant on the vapour pressure of the indlvidual isocyanates and
the l'landli ng conditions.



qT Tne Ttose,

throat, lungs and eyes. Overexposure to vapour will produce a variety of
symptoms, which may include watering of the eyes, irritation of the throat,
tightness of the chest (sometimes with difficulty in breathinE) and
headaches. Fult development of symptoms may he delayed for several hours
after overexposure has taken place. Allergy like asthmatic symptoms rnay
occur in susceptible subiects.

'r I 1

Prolonged or repeated overexposure may lead to sensitization by inhalation.

$ince isocyanates present a real toxicity hazard by inhalatioJr, repeated
shorttermorprolongedinhalationofmlstsorvapoursinhigh.
concentrations (see 3.1.3.2) should be avoided.

3.1.3.2 Control of Overexposure to Vapours or Mists ,

The chemical industry and legislative bodies co-operate td, define the limit of
exposure to commonly used chemicals. Generally, these limits are based on
doses over a time period which is a'so-called Time Weighted Average
(TWA). Furthet in the case of chemicals, the term TLV is pommonly used.
This Threshold Limit Value-Time Weighted Average (TLV-]1A/A) is the time-
weighted average concentration for a normal I hour workday or 40 hour
workweek, to which nearly all workers may be repeatddly exposed, day after
day, without adverse effect.

For short term exposures other limits may exist for some chemicals but in
the case of TDI it was found in a very early stage (1961) that this value
should bb set to 0,02 ppm which currently is vaiid in most cbuntries (the
ieader is advised to check the curlent value iri his area). This lirnit is known
as the Threshold Limit Value-Ceiling (TLV-C), the concenlration that $hotjid
not be ExoeedEd even instantaneousiy ' , ,

The vhpour prbssure of TDI is such that at normal tqmpelaturer ttre
concentration of vapour in the air will excded the TLV-O, Thereforei fijll
precautlons are nece$sary whenever TDI or products with a certain amount
of free TDI monomer are handled outside controlled conditibns. lt should bd
noied thet the.odour threshold of TDI is about the TLV, although the actrJal
odour threshold will vary from individual to lnditldual.

3.1.3.3 Effects oR eyes 
,

lbocyanates in the form of liquid irritdtes the eVds Severely, caUsln$
wateriflg, discoriifoit, transitory corneal danlage has been repor:ted.
Vapour causEs irritation in cohcentrations signifiCar,ltly hlgher thdn the

,

9.1.3.4 Effects on Skin ,

lsocyanates have a tanning action on the skln. Occasionally, contact
dermatitis may be produced as a manlfestation of a specilicrskin rea'ction.

First did pr0cedures are included hs Appendix 3. (see pdge BSl,'

I
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3.2.6.3 Special Protective Equipment
Special protective equipment is to be used with TDI and isocyanate-

containing products wherever there is risk of exposure to concentrations of

vapour in excess of the TLV-C. $uch conditions can occur when TDI is
handled at ambient temperature outside a properly ventilated area, during

installation and testing of engineering controls, during performance of non-

routine maintenance or repair when working in confined spaces.

Suggested special protective equiment is:

Goggles or face shield
Hubber or PVC gloves
Canister resPirator
or fresh air fed breathing hoods

, ,or portable breathing aPParatus
Boiler suit/overall (heavy cotton types preferred).

Canister masks contain active carbon which absorbs TDl. lt must be noted

that canister respirators suffer from two disadvantages. Firstly, the action of
breathing reduces the mask pressure below that of the atmosphere, thus
allowing the potential for air ingress around the mask sides if the mask is

incorrectly fitted. A low pressure test should always be made before use, by
checking that if the cartridge entrance is covered, the mask pulls into the
face. Secondly, the active carbon absorbs atmospheric moisture and can
cause dry throats if worn for more than a few minutes. Nonetheless, if used

properly, these masks are useful for short periods in atmospheres with TDI

content close to TLV-C.

3.2.0.4 Emergency Protective Equipment
Emergency protective equiprnent is to be used with TDI whenever a

signiticant level of TDI vapour greatly exceeding the TLV exists, or there is

any doubt as to the level due to the non routine nature of the task.

Required emergency protective equipment is:
positive piessure mask breathing apparatus with full face visor

Fitted long sleeve rubber or PVG gloves

Full water-proof good quality suit (such as sold for acid handling)

Fitted rubber boots
Head protection

A sufficient number ol sets of emergency protection equipment should be

ready for use at appropriate places.

3.3 Hecelpt of lsocyanate Packages

3.3.1 General
TDI is generally delivered in one of four packages: a 250 kg drum, a

demountable tank or road tanker containing up to approximately 20 tonnes

or a rail tanker containing up to 50-100 tonnes. Handling procedures for the

three last types of package are similar.

3.3.2 EquiPment at the Gonsumer

3.3.2.1 General
Suppliers will generally provide information packages outlining typicat

storage installations. TDI is generally inert to metals, but does show a

tendency to discolour at temperature in excess of approxirnately 40oC in the

presence of iron.



fanfs and pip-es can be satisfactorily made out of good quality carbon
steels.l Pressure rating is a consumer decision as it relates directly to cost.
However, economies on pressure rating lower the integ;'ity of the tank
during unusual situations, such as pressure build up, afld iause relief
devices to be bigger for given duties. The scale of the tank(s) at the
consumer is a function of expected throughput and the yulnerability of the
supply.

Drum storage areas should ideally be covered to protect from rain and sun.
lf this is not possible and solar heating is severe then some form of shading
should be arranged.

t ASME code Vlll or BS 1515 category 2 would be sultable.

Tanks and drum storages should be bunded to minimizd the consequences
of failure. Positioning of pumps inside bunds is also good.iSractice. The
bund should have no drain or if necessary a locked valve should be used.

1,.

Although TDI is relatively non-flammable, it should no! be stored adjacent to
highly flammable materials. Separation with fire walls would be suitable.
Furthermore, it is good practice to separate TDI storage from the workplace.
Bunding as appropriate should be used to prevent solvents running beneath
TDI tanks if these tanks were to fail.

3.3.2.5 Tank Atmosphere Control
Tanks should be blanketed with dry inert gas to prevent contamination. Air
or nitrogen with less than 100 ppm water, dew point approximately -40oC,
would be suitable. Use of carbon dioxide as a blanketing gas is not
recommended because of high solubility of COe in TDl.

Breather vents from the tanks should discharge to the main factory vent.
Conservation vents should be used or balanced pneumalig or electric
input/output valves used. Tank pressure should be low,,le$s than,1. psig or
14 Pa to avoid excessive venting, although the gas charging system must be
able to provide sufficient gas to maintain this pressure at maxlmum
instantaneous liquid discharge rates. , ,,, ,,

.'
,r1

3.3.2.6 Tank Pressure Relief , ' , ,,'
Helief of TDI tanks should be carefully considered,:bearing in'mind that the
primary function is for these to work in arduous and unuSual circumstances.
Obstruction of the discharge should be avoided at all cosi.,,Clearly,
therefore, direct atmospheric discharge should be considered. Use of high
design pressure for the tank is therefore an influential factor, as discharges
can be restricted to extreme conditions only. lf location iqrces the discnlrge
of reliefs to a duct, the back pressure at the relief device"must be accounted,
both at point of discharge and full discharge rate. Worst possibilities should
be designed for. Helief valves are most appropriate as the TDI will be
contained as soon as the set pressure is re-established, However, because
of the effect of atmospheric moisture on TDI which produces hard ureas
that can jam the spring arrangement, rupture discs should be fitted at both
inlet and outlet of the valve. At the inlet, the disc should be compatible with
TDI and the setting close to that of the relief valve itself. At the discharge,
the disc should be set at a very low pressure. " 

,,
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A regular inspection schedule should be set for the tank and relief

valve/rupture disc combination. A tell-tale pressure sensor should be located

between the upstream disc and the relief valve, any sign of pressure here

must be taken to indicate a disc failure and result in an overhaul of the

whole relief assemblY.

Other easy working tank pressure relief systems, e.g. liquid sealing, are

available

3.3.2.7 Tank TemPerature Control
Temperature control of storage tanks is clearly necessary. Electric
immersion of skin heating is preferred, steam or hot water heating can be

used, indoor storage should be considered. Controls must ensure adequate
(20-ZEo G) temperature range. Mixing may be necessary if large variations in
material temperatures or isomer separation has occurred. Heater controls
must fail safe and alarm at 40o C. The tank and all pipework should be

lagged and steam or electrically traced as appropriate. ln certain
circumstances cooling equipment may have to be used.

3.3.2.8 Tanker Unloading Facilities
lf the consumer will be unloading road or rait tankers or demountable tanks,

a sqfe unloading bay is required. Preferably the points of connections,
usually on the tanker top, should be protected from rain and adequate
barriers provided to prevent falling accidents. Usually, two connections are

required, one for liquid discharge, often 50 mm (2 inches) and a vent
connection usually 25 mm (1 inch). These sizes are different to prevent

cross connection.

Flexible pipes are clearly necessary and can be made of synthetic materials,
braided and corrugated metal, or jointed pipe sections, counter-balancing
may be required.

Hoses made from fluoroelastomers are suitable for low or medium pressure

duty. Flexible pipes of PTFE suitably metal braided on the outside must be

used on high pressure machines. Gaskets of compressed asbestos fibre are

suitable for high temperature use. At lower temperatures, PTFE/rubber
envelope gaskets or fluoroelastomer 'O' rings are useful.

Pipelines to allow discharge of liquid should be provided. When material is
not being discharged these pipes should be free of TDI and closed to
prevent moisture entering. All hoses used for TDI and particularly those
used for unloading should be subject to regular checks. ln some countries it
may be obligatory to pressure test at fixed interuals. Currently both pressure
and pump discharge are practiced. For pump discharge an additional
pipeline to return this placed vapour from the customer storage tank and a

suitable pump must be provided, Pumps for discharge should preferably be

self-prirning or designed to be so. Canned pumps cause no atmospheric
TDI leaks in compaiison with packed or mechanical seal pumps, although
self-priming is probably the primary design criteria.

During pres$ure discharge it is impossible to return displaced vapour from
customer storage tank to the tanker. The vapour should either be
discharged to the main factory vent or adsorbed, e.g. by an activated carbon
filter. Pumps discharge is the preferred method because in pressure
discharge there is the need to handle displaced vapour as mentioned above,
and additionally a hose rupture during pressure unloading can have more
serious consequences than with pump unloading.
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Drums usually arrive either on pallets containing four dru.ms or singly. They
may be stuffed inside a container. Fork trucks should be used for unloading,
rather than slings. The fork truck should be equipped with appropriate drum
grabs if drums are to be handled singly. Care should be taken to ensure that
drums are not damaged in this operation. : ,

Less sophisticated equipment is necessary for drum unloading which may
be done by gravity unloading or pump

Melting of frozen TDI is currently accomplished by seveial methods.
Manufacturer's recommendations are to be followed, ln leneial,,by one
method, TDI can be melted by the use of hot air in a heated room where
drum rollers may be employed. Care should be taken to ensure that the
drum is not damaged and can endure the time of heating exposure specified
for melting. Another method is to apply ambient steam to the drum."ln this
instance exposure to heat is much shorter; however, great care must be
utilized to prevent water and/or water vapour to enter the drum through the
bung or any part of the damaged drum. Only full unopened containers
should be treated with ambient steam after precaution has,been taken to
tighten the bung and apply dust caps. Failure to observe these precautions
may result in pressure build up within the drum.

Warmed drums should then be fitted with appropriate fittings by an operator
either wearing full breathing apparatus or in a properly:ventilated booth
designed for the purpose

For discharge to a small tank, an immersion pump inserted through the
large bung will be. suitable. Alternatively, the drum can be;gravit! discharged
if location makes this convenient. Note, if the drum itsell id to be ubed for
storage of part lots, the air entering the dru,m should be dr:ied by passing it
through a silica gel filter screwed into the small bung: ::, , ,'
Air displaced from the receiving tank should be return*d,;to the drum or
discharged to the fume extraction system.

Handling of drums is a potentially hazardous operation:ind adequate
eguipment should be used. Never discharge drums by pressuriztng them
and always make sure air can displace the liquid removed without
reducing drum pressure. Adequate ventilation should,be, provided, (see
,section 3.2.3.). Drums should be reclosed if not to be immediately
decontaminated.

3.4 Dlsposal ol Waste

3.4.1 General
TDI contamination of waste water streams, the atmosphere and ground
dumps must be avoided. To achieve this, all isocyanate must be reacted
away to stable urea compounds.

Research commissioned by the l.l,l. indicates that TDI wnicn has been
reacted to urea is stable to the effects of water. Experiments on both
laboratory and full scale show negligible degradation of therurea when
immersed in water or dispersed in various types of soils. 

l

Water, in itself, takes some time to react to completion because of the
stabilization of the mass transfer proces$ by the formation of insoh]ble urea
at the interface. lt is nof therefore permissible to dump material oh the
expectation that reaction will be completed in drains, for example.
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3.4.2 Decontamination Procedures
ln order to put any procedure into effect, a satisfactory chemical
decontaminant for the spilled TDI is necessary. Emergency procedures for
spillages are discussed in Section 3.5. (see page 15)

ln the case of liquid disposal, it should be adsorbed onto a solid carrier
preloaded with active chemicals. ln the simplest form, this would be wet
"sand. The l.l.l. has evidence that the use of wet sand is effective in removing
TDI by formation of stable ureas, This information is available from member
gompanies. A more complex decontaminant which is highly efective is

30 parts by wt. "Oil-dri"+
30 parts by wt. t'Fullers Earth"
25 parts by wt. 309/o ammonia
15 parts by wt. isopropanol

+ Oif-Dri is the trademark ot Oil-Dri Ltd.

,ln certain circumstances, the spilled TDI may be in solid or trozen form. The

, 'bulk of such spillages may be removed mechanically and a solvent
decontaminant used to

500/o isopropanol
50% 1-1-1 trichloroethane

Both the above decontam i nEnt-formulation ffiours of isopropanol
' which are flammable. Pure isopropanol has a flash point, closed cup, of

15oC and flammability limits between 2.5 and 50/0. Where a fire hazard
exists, the following decontaminant may be used:

r 90-95 parts by wt. water
3-8 parts by wt. conc. ammonia solution

0.2-0.5 parts by wt. detergent

This should be used in place of the 40 parts of isopropyl alcohol and
ammonia noted above.

,The total weight of decontaminant should be equal to or greater than the
weight of TDI spilled.

Srnall machine parts, piping etc. may also be decontaminated and cleaned
w-ith 2-ethoxyethanol-. This also is flammable but has the advantage that
rqaction'products are soluble. Great care must be taken to check that these
decontamination methods are completely effective, because small quantities
of isocyanate are easily retained by some surfaces. Advice on cleaning
complicated equipment should be sought from the equipment supplier.

Care shoutd be exercised when using these decontaminants to ensure that
the TLV's for these materials are not exceeded.

Besidues and disposal wastes after decontamination should be disposed of
as noted in Section 3.4.3.2.

3.4.3 Disposal of lsocyanate Wastes
, I The following methods of disposal are considered to be technically safe and

effective. However, they must be interpreted in the light of existing
regulations in force at the time. There are three basic methods; choice will

,'depend in part on the scale of operation, i.e. amount of waste to be treated'and in part on the availability of the 'neutralizing' agent.
r* 

Alternative chemical name - Ethylene glycol monoethyl ether

' Alternative chemical name { rtnyrene glycol monoethyl ether. Careless
handling of 2-ethoxyethano eiure



3.4.3.1 Heaction with Waste Polyol

React with excess waste polyol to make a low quality foam which may be
incinerated, tipped (dumped) or otherwise disposed of in an authorlsed
waste disposal area.

3.4.3.2 Heaction with Liquid Decontaminant
React with excess liquid decontaminant by adding the isocyanate slowly
and with stirring to liquid decontaminant in a fully opening drum. Leave for
24 hours, decant the excess decontaminant for reuse, close the drum and
dispose of by authorized tipping or otherwlse in accordance with local
legislation.

3.4.3.3 lncineration
lncineration should only be done in properly supervised equipment specially
designedforthedisposalofnoxiouschemicalwastes.'...

t,l

3.4.3.4 Disposal of Containers " 
" 

':

The reuse and the disposal of contaminated empty dru'mS and containers is
not permissible except by incineration because of the hazards associated
with isocyanate remaining on the walls of the drums, As +,matterr of
principle all residues of isocyanates in containers must U$,rdecontaminated
in an appropriate way. ln no case must decontamined drums be used for
food stuffs or food additives. ,, 

' . ,

Decontamination of drums, buckets or other small equipment can be
achieved using dilute solutions, e.g. 5-100/o sodium carbonate in water, with
a small quantity of detergent. Similiarly, 2 to 50/o ammonia solutions with
detergent are equally effective. Appendix 5 (see page +g) oescribes a
suitable operation in detail. Empty decontaminated drums,can then be
tipped or scrapped as appropriate. lf there is any doubt as'to future use, the
drums should be holed to prevent unauthorized use to store water, for
example

Further information is presented in the l.l.l. Technical lnformation No. B:
"Flecommendations for the Waste Disposal from Polyurethane Foam
Manufacture."

I

3.5.1 General
Each'works should have a system for dealing with emergencies within the
works. Such systems are only effective if regularly pra'cticed. lt may be
appropriate to go to the extent of forming a works fire crew and emergency
team, although everyone should be aware of the hazards involved andlne
limitations of self help. The first priority should always",be to save life rather
than limit physical damage

ln considering the various aspects of spillages, it is necessary to distinguish
between minor incidents such as may occur in a laboratory or workshop
handling isocyanates regularly, and major spillages involving, for eiample, a
bulk road tanker. The most important criterion for distinguishing between
the two is the ability of the personnel on the spot to deal with the
occurrence rather than the actual scale of the incident.

i

t

i
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3.5.2 Maior Emergency

The emergency procedure should arrange to evacuate staff to a safe
iocation and there, they should be accounted for. An appointed person
sltould decide whether to summon help from Police and Fire services and
the supplier. At this point, the emergency crew should be dispatched, if
feasible, to locate missing persons. They should wear appropriate safety
equipment.

ln the case of a substantial TDI spill, this should be a full protective suit and

a positive pressure self contained breathing set, not a plant air mask.

After rescuing all persons, attention should change to:

3.5.2.1 Providing assistance to injured or contaminated persons

First aid measures should be applied and all contaminated clothing should
be, stripped off for later disposal. lf possible, the persons doing this and the
injured/contamined person should wear respiratory protection. The
contaminated skin should be washed thoroughly with warm soapy water
until all traces of TDI are removed. Respiratory protection should be worn to
this point in time. Medical assistance must be obtained.

3,5.2.2 Limiting the extent of the damage depending on the emergency
The first actions should be to contain the problem so that spreading does
not cause turther problems.

1. All supply valves should be closed or temporary patches placed on
holed lines.

2, lf possible, remove containers to a safe area away from general access.

3. The spill should be retained with walls made by shoveling eolid
decontaminant around the Pool.

4. lf the spill cannot be decontaminated immediately, then the use of fire
foam sprayed onto the pool surface will reduce vapour emission, (see

ref.5).

5. ln the ca$e of fire, the primary concern should be to establish a fuel
free zone.

3.5.2.3 Cleaning Up
ln the case of a TDI spill, it will be necessary to absorb all the material onto
decontaminant and then, if practicable, remove it physically to a suitable
I'ocation for further decontamination and disposal. Checks should be made
to ascertain that no residual active isocyanate adheres to the ground

surface; this should be checked particularly with bituminous product

finishes. lf it does, then it will be necessary to re-decontaminate or in
extreme cases, remove the surface physically by sand blasting for example,
After this is complete, the area can be declared safe and re-occupied after
satisfactory air samples have been taken.

3.5.3 MinorEmergencies
ln the event of a minor spill of TDI being discovered, each individual should
know how to evacuate the immediate area. The person should then don full
Emergency Protective clothing and decontaminate the spill as appropriate
after isolating the spill source. Usually, the use of solid decontaminant will
'be most effective.

l
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Most isocyanates have a high flash point and are not normally considered
as flammable. However, they may burn if heated sufficiently strongly.

Any isocyanate involved in a fire will evolve toxic fumes in high
concentrations. Full emergency equipment (Section 3.2.6.4) should be worn
by all personnel dealing with such incidents; the use of self-contained
positive pressure breathing apparatus is essential. Drums and tanks of
isocyanate involved in a fire but not themselves on fire, should be sprayed
with water to minimize risk of rupture. The incidence shorJld be treated as a
major emergency - (sec. 3.5.2.) , ' 

,

Suitable extinguishing agents include:
Dry chemical powder*
Carbon dioxide
Water **

Foam **

After the fire has been extinguished, the area should no! bg considered safe
until a thorough inspection for residual isocyanate has been carried out by
properly protected personnel. Any suspect residues sh.ould be rendered
harmless with liquid decontaminant according to the prgcedures detailed in
Sections 3.4.2 and 3.5.2

3.5.5 Leaking Containers i

Leaking containers should be turned where possible so that the damaged
part is uppermost and covered to prevent entry of rain, dirt, etc. Any spillage
should be dealt with according to the instructions given in'section 3.4.2.
Damaged containers may be repaired temporarily with the proprietary resin-
based metal repair kit, wooden plugs, etc. until the contents can be
transferred into a clean, dry container. The damaged container should be
decontaminated (Section 3.4.3) before disposal. Recovery ,grums are
available for safe transportation of leaking drums 

' '

A container of isocyanate may have become pressurised due to entry of
water (moisture) with subsequent formation of carbon,,dioxide. Such a

container may be recognized easily as it will have become considerably mis-
shapen. Any container seen to be in a pressurised state should be isolated
immediately and covered, e.g. with tarpaulins. A competent person must
then assess the likelihood that the drum may be in suoh d dangerous state
that further action is unwise. lf this is the case the covering should be
improved and steps taken to contain any spill. The area should be
barricaded and the drum inspected after 48 hours have'el4psed. lf the drum
remains intact or is judged not to be in an immediately dangerous state then
proceed as follows. The pressure should be relieved either by careful
loosening of the bung or, in severe cases, by drilling a small (3 mm) hole
through the uppermost part of the drum. Whenever possible, the hole
should be drilled or punctured, with a long handled device, through the
bung which is the strongest part of the drum. To avoid lfurttrer ingress of
moisture a self-tapping screw may be inserted into the,ho,le. This screw may
be released at regular-intervals to relieve further build-up:-"f pressure. These
operations should be carried out by a competent peq'sbrl ,Wearlng futl
'emergency' protective equipment. ln case of doubt, thg, supplier should be
contactedforadvicethroughthenearestsalesoffice.l:..

* Some dry chemical powders may produce foam when used,
1** lf water or foam are used, it should be in a very largd quantity. Care must be

taken as the reaction between water or the water based foam and hot

I
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4.0 HEALTH AND SAFETY CONSIDERATIONS

4.1 Protection ol The Work Force and General Public

4.1 .1 General
It is the object of the previous sections to outline suitable precautions that
should be taken when handling TDI to prevent exposure to hazardous
concentrations however, to be certain that these measures are effective, it is
necessary to monitor both employees and the environment.

Further, on recruiting new employees and, at a suitable frequency, with
existing employees, training should be given on the hazards associated with
isocyanate operations and outlining the correct method of completing work
tasks to avoid unnecessary exposure.

" 4'.tr,'2 Monitoring

4.1.2.1 Employees
People with a history of asthma or allergies are more Iikely to become
sensitive to TDI than the average population. Therefore a preemployment
medical asssessment should be carried out by the company doctor. For
further details see Appendix 3 (see page 33).

4.1.2.2 Workplace
Each workplace should be assessed to determine the most likely places for
TDI to be discharged to the working atmosphere.

The basic principle for this determination is to consider every location where
TDI either pure or as a mixture with other polyurethane components, can
leave the closed system of pipes, containers, pumps, machines and mixing
heads as a potential emission source

ln so far as such locations are an unavoidable part of the production
process, it goes without question that an effective air exhaust must be
,installed. A periodic check at these points will assure the efficiency of these
necessary protective measures.

Examples of such tocations are foaming stations, mixing heads, the gate
opening point in closed molds, the immediate surroundings during pouring
into open molds, the storage point for pouring heads, containers for trial
'shots and calibration of the pumps, receivers for flushing liquids in low
pressure machines, laboratory hoods and spray cabinets.

Further potential sources of TDI vapours are: mold venting, removal of
paper or film from slab stock foams as well as flexible foam crushers and
foam cutters when fresh foam slabs are being processed.

When personnel at such working locations complain about irritation, the
cause usually is TDI vapours. The problem may be compounded by the
presence of other foam formulation components such as amines. An
improvement of the ventilation, generally solves the problern.

Such complaints must always be quickly and critically examined.

The third group of potential TDI emission sources is leaks. Such leaks are in
practice the most common cause for an increase in the TDI concentration.
Therefore, it is particularly important that key points be regularly checked.
Special attention should be given to all type of seals including pumps,
flanges, valves and connections. Any escaping fluids must be tested for TDl.
It is not sufficiint, as is unfortunately often observed, to collect small
amounts of emerging fluids in a container. Where TDI has been recognized
as a constituent of a leak effective counter measures must be taken without



These include simple tests which can be done by relatively unskiiled
operators, for example, pump and sensitive filter disc devices; and
continuous reading sensitive tape monitors. Before adopting any'analytical
procedure, it is wise to check that the authorities accept the validity of the
method.

Based on the results of these analyses, corrective action should be taken to
ensure compliance with current minimum statutory requirement.

For long term monitoring, the routine analysis of potential discharge points
should be continued and recorded. An investigation should be made of each
failure to meet the required standard. Further, a scheme of assessment
should be devised, capable of identifying the deterioration,of a previously
satisfactory workplace.

This scheme should take particular note of process changes likely to cause
a different workplace environment. t.

It is good practice for each factory to determine a description for each
operation involving TDI handling such that it may be descrribed by a ti,tle
which is representative of an ongoing function. : 

,

Monitoring using a portable paper tape monitor carried by personnel, mobile
monitoring, can then be carried out to determine actual exposure.levels
related to work functions. ln cases where problems are identified, corrective
modifications should be planned, and short term protective controls, e.g.
improved local ventilation or the use of respiratory proteotion instituied.

ln unusual situations, the use of respiratory protection" should be mandatory
as exposure levels may be unavoidably high and corrective actions
impossible or inappropriate. Mobile monitoring is particular:ly useful during
the training period of new employees.

4.1.2.3 Plant Environment and General Public
It is necessary to establish that members of the general public are not
exposed to TDI at levels in excess of the statutory requirement. ln the
planning stage of a new plant, it will be necessary to Satisfy the authorities
that discharges will be within established criteria. Fixed location monitorlng
at ground level at the fence line (property line) may be,ne,cessary to ensure
compliance with statutory requirements, (see Section 3:2,8.), both after start
up and at a mutually agreed frequency thereafter. : ,l lj 

, 
'

ln the long term, this can be established by monitoring fd0tory Vents, (see
Section4.1.2.2). ,,,, 1 

l

I4.2 Works Policy
There should be an ongoing evaluation of the situation regarding adherence
to existing regulations and changing external circumstances.

Written safety instructions document the correct way of, performing task and
tend to limit the degradation of job methods caused by verbal training.

Each employee should be trained to handle isocyanates and conform to
accepted work methods designed to reduce exposure to TDl.

Each operation should have a specified level of protective equipment. This
level should be decided based on environmental conditions.

.There should be a "no smoking or eating" policy in all operational areas.

All employees should be encouraged to pursue a personal hygiene policy,
including regular washing of personal and working clothing

.,.
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I. lreti

Physical state
at normal temps.

Viscosity (mPas
at 25o C)
purity

Colour

Odour

Solubility in water
Specific Gravity
(g/ml) (at 25' C)

Boiling temp. ('C)

Flash temp. ('C)
.'

Fire temp. ("C)

Autoignition
temp. ('C)

Fieezing temp.
('c)

Vaporir density
(air ,= 1)

Vapour pressure
(mbar at 25" C)

Explosion Limits

conc6ntr. olo vlv
temp, I C

Molecular Weight

( ) expected value from

TDI ISOMER HATIO
2,4- to 2,6-

100 80:20 65:35

Liquid

(3-6) 3-6 (3-6)

METHOD/SOURCE

) 99,50/o

Colourless to pale yellow

Characteristic pungent

none, reacts

Brookfield Visc.
(ASTM 1638)

(ref. NFPA sheet H5)

1.21

251

135
127

142

277
> 620

<15

6.0

.03

1.21

251

(135)
(1271

(1421

1277l,

.03

174,2

result on

1.21 t.P.260

251

(135) Cleveland O.C.
(127) Pensky-MartinO.C.

(142) Cleveland O.C.

(2771 ASTM-D 2156
DIN 51794

<8

8.0

.03

22

6.0

Lower Upper

0.9 9.5
118 150

174,2 174,2

80:20 material



Vapour Pressure vs temperature tor Toluenediisocyan,ate ,',.

Temperaturc

oc

Vapour pressure

mbar

Cohcenlrallon ol raturaled
va;iours at equlllbrlum
teniperature wlth the alr*

0
tr

10
15
20
25
30
35
40
45
50
60
70
80
90

100
110
120
130

2,5 x 1Fo
4,1 x 1Fg
6,6 x 1Sg
1,05x 1Ga
1,6 x 1Gz
2,5 x 1G2

3,8 x 1F2
5,6 x 1(F2

8,3 x 1&1
1,2 x 1St
1,7 x 1G1

3,4 x 1Gl
6,5 x 1S1
1,18
2,2
3,7
6,0
9,6

15,2

3,33 x 1G3
5,45 x 1S3
8,78 x 1Ga
1,40 x 1G2
2,13 x 1F2
3,33 x lGz
5,05 x 1F2
7,45 x 1G2
1,10 x 1Gt
1,6 x 1G1

2,26 x 1Gl
4,52 x .1G1

8,65 x 1$1
1,57
2,93
4,92
7,98

12,77
20,22

23,0
38,3 

,

60,7'
gt,1

14e,2
218,5
325,9
478,8,,

687,1
98II,4
1368
2655
4932,
8693
15783
25798

,,t ... l

+o7Ei7
63574'
980s7

3,30
5,29
8,38

13,12
19,62
30,15 17"E
44,97 {6 0r

,65,24
94,82

135,7
188,8
366
681

1200
2178
3560
5625
8773

, 13532

I
i.lrl

:
i

,]
.t

i

"This is the maximum theoretical concentration that could be achieved only in a
closed system.

t

I



':

D1
],

10
t

IIT. vapour prsssure for [oluene dttsocyanate

20 ]0 40 5010

"'','l','l
. -- . 

1. 
...- .,

it
t.--'..t---.ti
I

I

I
I

I

?0 80 90 100

TEI,IPERAIUBE 
oC



rl

APPENDIX 2: ACUTE AND SUBACUTE TOXICITY OF
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ACUTE AND SUBAGUTE TOXICITY OF
TOLUENE (TOLYLENE) DIISOCYANATE - TDI

CONCEPTS OF TOXICITY AND TOXIC HAZARD

The term toxicity is generally understood to mean the ability of a substance
to induce some harmful effect in living organisms. This effect may result
from an intrinsic property of the substance itself or from the activity of
breakdown products formed within the organism when the original material

' is metabolized. Toxic effects can be manifested in many forms, depending
, on such factors as the route by which the substance entered the organism,
I tne dose received, the frequency of exposure, and the speed with which the
' organism breaks the substance down or eliminates it. lt has been

established that each plant or animal species has its own particular
r response to'toxic substances. Mice and rats, for example, may display

widely different responses to a given substance. Thus, while toxicity may be

considered an intrinsic property of a substance, the actual toxic effect is
highly dependent on the species with which the substance interacts

Toxicity, while a complex property can be characterized as acufe or ahronic.
Acute toxicity relates to the toxic effect produced by a single contact;
chronic toxicity to the toxic effect of repeated contact, possibly over many' years. Subacute toxicity is less clearly defined; the term generally refers to
toxic effects resulting from brief exposure to a substance. lt is principally the
short-term nature of the contact that distinguishes subacufe from chronic' toxicity.

Since different species respond differently to toxic substances, extrapolation
of the results of animal experiments to man is extremely difficult. lt is

r' particularly important to distinguish between toxicity and foxic hazard,
because the realistic toxic hazard to man is not necessarily related to the
intrinsic toxicity of a chemical. A poisonous chemical, carefully stored in an

, appropriate, properly labeled container and available only to trained
, '' personnel, is intrinsically toxic, but is not likely to produce an injury.

Three main factors must be considered in assessing the toxic hazard of a
substance: the physical properties of the material, its biological effects, and
the "risk analysis". Whenever health or safety standards are to be

determined, all three of these factors must be considered.

PHYSICAL PROPEHTIES OF TDI THAT AHE IMPORTANT IN TOXIC
HAZARD ASSESSMENT

Most,of the TDI marketed commercially is a mixture of 800/o 2,4-toluene
diisocyanate and 200/o 2,6-toluene diisocyanate. At room temperature, this
mixture is a water-white to pale yellow mobile liquid, The boiling point is
251oC, the flash point 127" C and the fire point 142oC.

TDI has a sharp, pungent odor which can be detected by 50o/o of people at
, Gorrc€fltrations as Iow as 0,05 parts per million (ppm).l This characteristic

odor and the strong irritating effect of the vapors on the eyes and upper
respirlatory passages might be expected to alert workers to the presence of
excessive concentrations of TDI vapors in the air; however, the detectable
level is: higher than the current (1979) ceiling of 0,02 ppm specified in the
United States by the Occupational Safety and Health Administration (OSHA)
and by regulatory agencies in many other countries.



to a concentration of the saturated vapor of about 30 ppm in the
atmosphere, but it is an extremely reactive chemical, Which requires careful
handling. ln contact with water it reacts readily, produbing heat and forming
carbon dioxide and insoluble ureas. The pressure crbatgd by the evolved
heat and COe is sufficient to rupture a closed containgr.,Contact with
compositions containing free hydrogen can produce evgn'mofe, violent

t,,
i,,reactions.

TDI is incompatible with acids, bases, metal compound$ 'iuch as copper,
zinc and their alloys, surface-active materials, and organometallic catalysts
such as mercury and tin comPounds.

.'
ACUTE AND SUB.ACUTE TOXICOLOGICAL PHOPEH,TIES

One of the first studies of the effects on man of acute exposure to TDI was
published by Fuchs and Valade in 1951.2 Since that time, more than 100

publications have appeared reporting the results of further studies pn both
man and animals, many of which were sponsored by the lnternational
lsocyanate lnstitute. These laboratory and clinical studies have yielded a

solid body of information on the oral, dermal, and inhaiation toxicity of TDI.

Orat toxicity: The dose required to kill 500/o of rats tested (LDsovalue) is 5800

milligrams per kilogram of body weight, which indicates' low oral toxicity.
Autopsy of the animals showed iniury to the stomaeh lining and possible

effects on the liver. Subacute testing involving repeated oral doses indicated
the possibility of cumulative effects on the stomach and liver. Ten daily
doses of 1500 milligrams of TDI per kilogram of body weight caused 500/o of
the rats to die.S

TDI is not likely to be swallowed in normal operations and is low in oral
toxicity, but the material will burn the mucous membrpne of the mouth and
the linings of the throat and stomach if taken internally and may cause
stricture in the throat.

Dermat toxicity: When TDI was applied to the skin of animals in doses as

high as 16.00d rnilligrams per kilogram of body weight (16g/kg), severe local

irritation was observed, but none of the animals died.3 ln other animal
studies, high doses of TDI injected under the skin causEd no observable
systemic effects.2.,a,5 However, repeated application of ,the material to the
skin of man and animals may cause sensitization in certain individuals,
making them more than normally susceptible to effects from lower doses.6

Application of TDI to the eyes of rabbits produced marked irritation of the
eyelids and mild damage of the cornea unless the ey-es were promptly and
thoroughly flushed with water.s Contact of TDI with eyes causes moderate
to severe irritation and can produce corneal injury' Prolonged contact with
the skin will cause redness, swelling and blistering an'd'rif such contact is
repeated, will produce a burn. The material ,is not li\ely Io be absorbed

through the skin in toxic amounts 'l 
:,

tnhatation toxicity: The primary cause of toxicity by thid'rroute'is inhalation
of TDI droplets or of high concentrations of the vapgi, fOl vapor is know to
be powerful irritant to the eyes and respiratory tract.l,t/,fhe Tpl
concentration found to be lethal to 500/o of the rats qftef one hour of
exposure (1-hr LCso) was about 89 ppm or 610 milligrar'ns per cubic meter in
siLs112 Later, when animals were exposed to the satu[ated vapor for one
hour, no deaths occured. The 1-hr LCso is about twice the concenttation of

,i

;l

J
,l

the saturated vapor at 25o C.
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In man, the vapors are hazardous and irritating to the mucous membrance
of both upper and lower respiratory tracts, and short overexposures may
result in sinusitis, bronchitis or asthma. Sensitization may occur, resulting in
asthma-like responses on subsequent exposure to concentrations below the
usual detectable limit. At concentrations of about 0,05 ppm, symptoms may
be limited to irritation of the nose and upper respiratory tract, producing
excessive nasal secretion and sputum and inducing coughing, which is
more severe in smokers than in non-smokers.t8 At a concentration of 1 ppm,
similar, but generally more marked symptoms appear. These symptoms,

Which last for several hours, have been found to be reversible,le

Various experimental procedures used over the past 20 years for assessing
the subacute inhalation toxicity of TDI have yielded congistent results.s's

Subacute exposures have produced tracheobronchitis, bronchitis,
emphysema and bronchopneumonia in various experimental animals, the
effects varying according to the concentration, the lrequency of exposure
and the animal species used. The LCso values for mice, rabbits, guinea pigs

and rats after 14 days of exposure ranged from 9,7 to 13,9 ppm.e

ln a recent subacute toxicity study sponsored by the lnternational
lsocyanate lnstitute,ll groups of rats were exposed repeatedly to 0,19, 0,62
and 2,66 ppm of TDI vapor. ln the animals exposed to 0,19 ppm, patches of
irritation were observed in the nasal passages, but the lung tissue was
normal. Minimal injury to the nasal membranes and slightly abnormal cell
growth in the nasal passages were observed in those exposed to 0,62 ppm.

Only in the group receiving 2,66 ppm was the whole respiratory tract
affected. ln animals of this group, some tissue was destroyed in the major
passages and matter was exuded from the cells. The no-effect level

appeared to be about 0,1 ppm.

ln another study sponsored by the l.l.l.,ra mice, hamsters, and two strains of
rats were exposed to 0,1 and 0,3 ppm of TDI vapors for 30 days. No
discernable effects were noted in the hamsters, the mice, or the female rats.
ln some of the male rats there was a weight loss, but this occurred only in
animals suffering from an unrelated infection. The infection and weight loss
also, occurred in animals of the control group that had not been exposed.
One group of the male rats exposed to 0,3 ppm also showed slight
respiratory irritation. Other animal studies, however, have shown that
exposure to TDI can produce TDl-specific antibodies in the blood.13

The mechanism by which man may become sensitized to TDI is still a
subject of discussion and controversy. TDI does cause an asthma-like
response in certain workers and individuals who have become sensitized are
affected by very low concentrations in the air.

The official OSHA exposure limit has been set at a ceiling vhlue of 0,02
ppm, which is below the level people can normally detect. This corresponds
to the Threshold Limit Values which hav.e been set or recommended in most
industrial countries. The idea that sensitization is an immunological process
is supported by the finding of tolylspecificfuE antibodies in the blood serum
of hypersensitive persons.12 There has been no confirmation of the
suggestion that TDI may release substances within the body that mimic
asthma-like responses.ls Studies sponsored by the lnternational lsocyanate
lnstitute using isolated lung tissue have shown that TDI does not release
bronchoactive su bstances.lG



Extreme care must be taken to prevent accidental exposuie of workers to
the liquid or vapors. The formation of decomposition products is of less

concern than the hazard of contact with hot diisocyanate vapors which
might give rise to asthma-like attacks. When the material is heated and

sprayeO in certain processes, the inhalation hazard is Increased by aerosol
formation.lT

lf TDI is spilled, persons who are not adequately protecled may come lnto
direct contact with high concentrations of liquid TDI; lf it is not washed
from the skin immediately, TDI will produce redness and swelling, although
it will not be absorbed in toxic amounts, and sensitization rarely occurs.

lf the eyes are splashed with TDl, they should be washed continuously with
flowing water for several minutes and medical personnel should be notified
immediately.

lnternational Chemical Toxicity Classiftcafions .r

ln many countries, regulations have been formulated or are being
considered for the categorization of chemicals in terms of th'eir acute toxic
effects. Such systems are intended to lurnish guidance to end users and
provide codes governing the transpottation of chemicals. Glassifications of
this sort ought to be based on the acute toxic hazard of the substances
listed, but otten reflect the intrinsic toxicity rather than the toxic"hazard.

ln the United States, toluene diisocyanate is classified by the Department of
Transportation as "Poisonous Liquid Class 8."

For many years, the members of the group of experts of the United Nations
Economic and Social Council have tried to reach a$reement on the criteria
for grouping toxic substances, but no consensus has yet been reached,
Nevertheless, TDI has been classified by this grOup ?s 'ftoxic" and is
currently transported as such under various international agreements for
transportation of dangerous goods (i.e. IMDG-Code, ADFI,RID).

ln Europe, Annex Vlll of the sixth amendment of the 1967 EEC-Directive on
the Packaging and Labeling of Dangerous Substances contains a scheme
which categories chemicals as highly toxic, toxic ol ,hdrrnful on the basis of
their LDso or LGso. lt also provides definitions of irritapp,y and corrosivity.

The EEC proposal would classify TDI as highly toxic on the basis of its LCso

EEC toxicity rating 4-hr LC* r; ;1,
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2to20mg/l ,' ,,'
0,5 to 2,0 mg/l ' 

,' 
' 

'

up to 0,5 mg/l

This ctassification may be too severe because the low volatility of TDI
naturallyreducesthepracticalinhalationhazard.

Harmful

Toxic

Highly Toxic
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MEDICAL AND FIRST AID RECOMMENDATIONS

Medical supervi$ion of all employees who handle or may come into
contact with TDI is strongly recommended. The doctor concerned with the
medical supervision, especially if he is not a company doctor, should have
a knowledge of the health hazards that may result from exposure to TDI
(see Section 3).

Medical supervision should include:

a) Pre-employment screening

b) Periodic routine examinations

c) Examination on return to work after sickness absences

d) First aid

a) Pre-Employment Screening

This should include a medical history with emphasis on the
respiratory system. lt is recommended that the modified Medical
Research Council (M.R.G.) questionnaire be used

A clinical examination should include respiratory function tests -
minimally the FEV, and FVC should be recorded.

It is recommended that persons with the following conditions be
excluded from working with TDl.

Asthmatic-type conditions, chronic bronchitis or other chronic
respiratory diseases, recurrent eczema or sensitization conditions of
the skin.

At present there is no screening test suitable for detecting persons
who may be "susceptible" to TDl.

b) Period Examinations

It is thought that a proportion of subjects who become sensitized to
TDI will develop symptoms in the first six months. lt is recommended
that following initial employment, ventilatory capacity tests be
perlormed after two weeks, six weeks and six months. Thereafter tests
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It is prudent to examine all cases of absence dpe to sickness,
especially if related to the respiratory tract to ensUre the subiects
continued fitness to work with TDl.

First Aid

ln all cases of overexposure to TDI by any route, ine atfected person
should be referred immediately for medical attention. All first ald
personnel should be familar with Section 3 of this brochure.

1. Eye contact
lf isocyanate has entered the eyes, flush them immediately with
water for several minutes. j 

,

2. Skin contact , , j,

Wash the skin immediately with soap (if availablg) and water.
Flemove contaminated clothing and footwedr,imrned,iately.

Nb.-All clothing contaminated with TDI shodlO ne removed
immediately. Clothing should be decontamihated in 8% (dilute)
ammonia solution foi one hour and then laundered before re-use.
(See also Section 3.5.2.1.).

lnhalation ;

This may be either from the vapour or from the aerosol. Remove
the affected person to fresh air. Keep at rest. i

tngestion ' ' 
,

Do not induce vomiting. Give 250 ml of milli or water to drink. Do
not give anything by mouth to an unconscious person. (Transfer
at once to medical facility for gastric lavage).

Medical advice
The main hazard of TDI is from inhalation of vapour or aerosols.
Asthmatic type symptoms (broncho-spasm) may develop and
symptoms may be delayed for up to 12 hours. Treatment is
essential ly sym pto matic.

t.

TDI is of low oral toxicity. ln the unlitrely €vent of ingestion, the
hazard is from inhalation of the vapour duringrswallowing,

d)

3.

4.

5.
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SUHVEY OF MAJOR CHARACTERISTIGS OF EXISTING ANALYTICAL METHODS FOR TDI IN AIR

Harctll
Concept

lleddle
& Wood

Paper Tape
Draegeer

Tube

ilHro Reagenl Alcohol
HPLC

HethodPllr HSE 7000 7005 TLC HPLC

LabourRequired (+/++ = MinCirfl/ery Minor)

Other compounds which can be measured and/or will interfere
qith TDI Determination)

MDI

Other Aromatic lsocyanates

Aromalic Amines

Water (Vapour)

Solvents

Poilable kit can be assembled

Equipment requirements: Pump

CaPacitY

Charger

Flow Meter

lmpinger

Collection Time (mins)

Volume Collected (1)

Detection Method

Elapse Time (Sampling - Result)

ppb Detectable

i

i

i

i

(-)
Yes

Yes

1.5

(-)
(-)

Yes

10

10

30

0.3

I

i

i

i

(-I
Yes

Yes

1

{-)
(-)

Yes

10

10

]olourin

30 1

10]

I

i

i

i

(-)

Yes

Yes

E

(-)

(-)

Yes

I00

150

10

10

++

*

i

i

Yes

No

0.5

Colou

20

tr80

I

i

Yes

No

0.75

on Paper

3.4

+m

.+

+

I

i

{-}
i

t-)
Yes

Yes

10

2.5

Colour

20

m

-:-

Yes

Yes

0.5

(-)

(-I
Yes/tlo

0.+2

-0.1-1

TLC

150

2

No

Yes

1-2

(-)
(-)
Yes

s.10

1(F20

HPLC

150

0.5

No

Yes

1-2

(-)

(-)

Yes

$10

1tr20

HPLC

150

0.5

Continuous (C) or Discontinuous (D)

Coets ($ (1979) Sampling

Detection

D

300

300

3000

D

300

300

3000

D

3m

300

3000

C

9150c

c

81500

D

100

D

3m

50

D

300

3000

D

300

3000

(D
G



PILZ/I\4ARCALI

The recommended version of this method is extensively described in a
publicatioh which can be obtained from Verlag Chemie, West Germanyt.

The basis principle ol the method is the same as described:earlier by
Marcaliz. Air is passed through an absorber solutiqri after which the
isocyanate is hydrolysed to the corresponding amine, This amine ls
converted to a coloured complex whlch is quantitatlvely measured by
UV/visible+pectrophotometer. The modifications introduced by Pilz mainly
concern a very effective absorption and ditto hydroiysiss;

t Henschler, D. Analytische Methoden zur Prufung gesundheits-
schadlicher Arbeitsstoffe, Bd. 1-Luftanalysqn Veilaf, 6n"rr,it

a Marcali, K. Analyt. Chemistry Zg, SS2 (19S7).
3 Pilz, W. Mikrochim. Acta (Wien) S04 (1970)

HSE/MAHCALI .

The Health and Safety Executive (UK) 
l

Methods lor the Detection of Toxic Substances in,'Air
Booklet No. 20 Aromatic lsocyanates ,

The above method is based on the trapping of the isocyanate in an acid
medium followed by a subsequent reaction to form a coloured derivative:
Marcali principle 1. This coloured solution is then measured, by means of a
comparator disc (for TDl, MDI and NDI) or spectroscopically (for any
unreacted aromatic isocyanate). The sampling procedure and measurement
can be easily carried out by a competant unskilled person although sorne
analytical expertise is required for the preparation of standard graphs, if
required. The Booklet Method is based on the sampling of 10.1 of air over a
10 minute period and can detect down to 0.01 ppm using the comparator
discs ?. Based on a 10 minute sample, a result is usually available with B0
minutes. All of the reagents and apparatus require{ are cheap and
commercially available and a complete kit can be assembled for under f,100.

This method will also give a response to aromatic p;imary amines but a
procedure is described in the Booklet to overcome this problem and glve a
measure for the isocyanate alone s. The full experimental details can be
obtained from the above publication, obtainable frprtr

Government Bookshop r ',

P.O. Box 569
London SE1 gNH

England

or through other booksellers, Price 45 p (by post Szp)- 
,

The comparator discs for TDI containinE coloured glass standards for this
test, for use with the Lovibond "1000" Comparator, hriq available from
Tintometer Ltd., Salisbury, England.

tMarcali,K.Analyt.Ghemistry29,552(1957)'
2 Meddle, D.W. Fladford, D.W. and Wood, Fi.,',Analyst 94 869 (1969)
3 Meddle D.W. and Wood, R., Analyst, gO, 4OitZ (.lg70)
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M &W/MARCALI
The traces of isocyanates in ambient air (MDl, TDI and Phl) are absorbed in
a mixture of dimethylformamide and hydrochloric acid (absorption solution
1) and thereby transformed to the corresponding amines. These aromatic
amines are diazotised and coupled with N-2-aminoethyl-1-naphthylamine,
commonly known as N-(1-naphthyl) ethylenediamine. The resultant violet
coloration is measured colorimetrically.

lnterferring free aromatic primary amines (e.9. catalysts) are determined by
blocking the isocyanates with hexamethylendiamine (absorption solution 2),
which forms the urea. The isocyanate content is calculated as the difference
between simultaneous measurements made on solutions 1 and 2.

The scope of this method is the determination of traces of MDl, TDI and
Phl, as vapours or aerosols in laboratories, workshops and production
plants. Blocked isocyanates and prepolymers with available isocyanate
groups are also detected. The tested range lies between 10 and.200 ppb.
The limit of detection is between 5 and 10 ppb.Absorbing larger voh-rmes of
air (up to 1 ms) over longer period of time gives lower detectiJn limit's.

Literature:

Meddle, D.W. Radford, D.W. Wood, Fl. Analyst g4 369 (1969)

Meddle, D.W. Wood, H. Analyst 95, 402 (1970)

Health & Safety Executive, HM Factory lnspectorate,
Methods for the Detection of Toxic Substances in Air;
Booklet No. 20, Aromatic lsocyanates

TLC (Thin Layer Chromatography) t

An air sample is passed through a solution of N-4-nitro-benzyl-N-n-
propylamine (nitroreagent) in toluene, in which the isocyanates to be
determined and the aromatic amines are absorbed. After careful evaporation
of the solution to 1 ml, the ureas formed from isocyanates and nitroreagent,
and the aromatic amines are determined by thin-layer-chromatography.

1 Keller, J. Dunlap, K.L. and Sandrige, Fl.L.
Anal. Chem. 46, 1845 (1974\.

MDA 7000IMDA 7005; THE PAPER TAPE MONITOHS

Utilizing a reel of paper impregnated with specific reagents a continuous
isocyanate monitor is available. ln operation, a cassette of this paper is
pulled past an expesure orifice. A sample of air is aspirated through the tape
by means of a self-contained pump, flow meter and flow controller. After
exposure, the tape continues to move to the readout section where the tape
is illuminated. Matched photo detectors measure the reflected light from the
exposed and unexposed parts of the tape. This difference in reflected light
produces a signal related to vapour concentration. The model 7000 has a
dynamic range of G0,08 ppm. Both audio and visual alarms are
incorporated into the unit. This paper tape system has the advantages of
being a dry system, thus eliminating the handling of liquids at all stages; the
tape is specific to isocyanates (TDl and MDI - although a correction factor
is required for MDI) and does not react with aromatic amines. The life time
of the test paper is approximately 4 months and the time interval required
from initial exposure to complete development of the stain is approximately
20 minutes,

I

2

3



i#ff;,::'[',i# ffift:'ffi iil,
result (at the 0,02 ppm level) in 3-4 minutes

Further assessment and development work is in hand to extend ttnd iniprove
its performance.

Both, the Model 7000 and 7005, are easy to operate by relatively unskilled
persons

Further information and equipment can be obtained,from:
MDA Scientific, lNC., 808 BUSSE HIGHWAY, PARK HIDGE, ILL|NOIS
60068, USA (312) 696-4250 Telex: 28-3469 MDA-PHlD.

DHAEGER TUBE , 
, ]. 

.

The Draeger gas detector consists of the combination Draeger tube plus
Draeger pump which must be used together. The gas detector pump is a
handoperated bellows pump which samples 100 ml,with eaclr stroke and
hence acts as both a pump and volume measuring deyice. The tolylene
diisocyanate Draeger tube will measure down to 0.02 ppm v/v with 25
strokes of the pump. The TDI Draeger tubes shoulil only be used to give a
general indication that concentrations of isocyanate in'excess of the TLV
are present. The system is simple to use and gives immediate results. The
cost of the pump is approximately 850 and the tubbs less than f,,1.

information available from:

Draegerwerk AG

Moislinger Allee 53/55
D-2400 Lubeck 1 

,

West Germany

and their representatives in different countries.

A new sampling technique has been developed in which a small volume of
air is drawn through a tube containing i'nitro reagerlt",pn a sUilable support.
The stable urea derivative which is formed is eluted'fr6m the tube and
deposited on a thin-layer plate for subsequent analypig, Since the entire
sample is utilized, the sampling time can be markedfij,snortened, making
measurement possible for time periods of 2 minuted,,iof',less.

Anal.Chem.Vol51,No.11,September1979.:...

HPLC NITHO REAGENT METHOD , ;, ' 
,

This is based on the sirnultaneous trapping and derivativization of the
isocyanate in a solution of the nitroreagent (N-4-nitrohenzyl-N-N-
propylamine) followed by a subsequent pr*concentration stage and HPLC
with this method, the isocyanates can he qualitatively'identifie-d by their
elution times and quantitivately determined by their pbak areas. T-he
nitroreagent method is capable of measuring isocyanates at levels well
below the current l'LV. The operation of this method requires a high degree
of analytical skill and sophisticated anarytical equipment.

Anal. Chem. Vol. 48, No. B, March 1976.

HPLC ALCOHOL METHOD

This is based on the simultaneous trapping and derivativization of the
isocyanate in absolute alcohol followed by a subsequent pre-concentration
stage and HPLC as with the nitroreagent method. The isocyanates can be
qualitatively identified by their elution time and quarititativeiy determined by
their peak areas. The absolute alcohol method is capable of measuring
isocyanates at levels well below the current TLV. lt !s only applicabte to
aromatic isocyanates. The operation of this method rdquires a high degree
of analytical skill and sophisticated analytical equipment.

I

I

l
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DECONTAMINATION OF ISOCYANATE DHUMS

lsocyanates or isocyanate prepolymers may be delivered in drums. These
drums are designed to be one way-packages and cAn therefore not be taken
back by the suppliers.

lsocyanate residues will remain on the walls of depleted drums and the
precautions associated with handling isocyanates will apply. Theretore it is
not permissible to re-use or to dispose of emptied isocyanate drums unless
they are decontaminated completely, which should be done as soon as
praclicable after emptying.

All decontamination must be carried out in properly ventilated areas and all
personnel protected from the inhalation hazards of isocyanate vapours. The
work pldce atmosphere standards for isocyanates (0,02 ppm, C) should be
strictly observed.

Experiments have shown that the following decontamination solutions can
be used

a) Water
liquid detergent
conc. ammonla or
other basic reacting
agent

b) 2-ethoxyethanol *

. Alternative chemical name =

90 to 950/o
0,2 to 0,50/o

3 to 8o/o

Ethylene glycol monoethyl ether

The following decontamination procedure has been proven to be effective
for emptied out and well drained isocyanate drums:

1:

2.

3.

Spray or pour 5 to 25 litres of decontamination solution intp the
drum making sure the walls are well rinsed. This can be achieved by
use of a spray head or by rolling the drum for several minutes.

Leave drum standing unsealed tor 24 hours to allow complete reaction.
Sealing of the drum must be avoided to prevent build up of pressure by
evolved carbon dioxide.

Pour out liquid decontaminant into storage vessel. This solution can be
used several times.

Disposal of liquid decontaminant should only be carried out in
accordance with local, regional and national regulations.

Only properly decontaminated isocyanate drums may be disposed of or
be used as containers for other wastes.

Drums that are to be re-used otherwise should be free of any solid
residues and this can be achieved by solution b).

ln no case must decontaminated or otherwise properly cleaned drums
be used for foodstuffs or food additives.

I
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WORKPLAGE ATMOSPHEHE STANDARDS FOB TOLUENE DIISO-
CYANATE (TDl) lN VARIOUS COUNTRIES - THRESTIOLD. LIMIT VALUE
- cErLlNG (TLV-C).

Australia

' Belgium

Denmark

Finland

Italy

Japan

Yugoslavia

Netherlands

Norway

Switzerland

Sweden

W. Germany

usA (AcGlH)

mg/mg

0,14

0,14

0,07**

0,14

0,14

0,14

0,14

0,14

0,07**

0,14

0,07

0,14

0,14

ppm

0,02

0,02

0,01**

0,02

0,02

0,02

0,02

0,02

0,01**

0,0?

0,01

0,02

0,02

'I

I

** These figures reflect the status as of fall, 1980



4.05 Partlcle Slze -- If the llsted aubstence exlsts ln partlculate forn durlng any of thr
follorlng actlvltles, lndlcate for each appllcable physlcal state the slze-and the
percentaie dlgtrtbutlon of the llsted substance by actlvlty. Do not lnclude
parttclei )10 tlcrons ln dlameter. Heasure the physical state and partlcle slzes fot
lnportlng and processlng actlvltles at the tlDe you lnport or begln to Process the

CEI llsted substance. feasure the physical state and partlcle slzes for nanufacturlng
storage, dlipoaal and.trensport activltles ustng the flnal state of the product.

I-I
Phys i cal
State Hanufacture Import Process Store Dispose l-Tar,tspor t

NADust

Porrder

Fiber

Aerosol

(10 microns

(1 mlcron

(5 microns

<10 microns

1 ,to

<1 mieron

$ microns

5'to (10'mlcrons

,,,,

<1 mieron

1 to (5 microns

5 to <10 microns

<1 micron

<5 mtcrons

\(-

""a ,\
\,l

I to

+
\.

'a\.\

-\

5

I

to

i

,to

t; to

t-l Hark (X) this box lf you attach a continuation sheet.
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PART B FIRE, EXPL0SI0N, AI',ID OTHER HAZARD DATA

4.06 For each physical state
flashpoint, and the test

SoIid

substance, specify the
to derlve the flashpoint

of the listed
method used

correspondlng
value.

Flashpoint

Test method

Liqu.id

Flashpoint

Tes t me,thod

Gas/Vapor

Flashpoint

Test method

oc
a a ta ttta t t I I t I t t a a t r a a a t a a a a a a a a a t a a t t a t a a a r a l a a t I t a t a a a t a t lVA

ta

I

a t L t I t I t a a,a a r t a a a a a a a t t a a a t t o I t a t

.... a r a r r a a a rr r r r. r.. rr r r r... t r...... r r.. e r r.. i r a r t r r r a /ZT oC

aaaa aaaaaaaaa aaa+ta+

tt.ataaaatt

,a

I

oc

Indicate
response

Ygs r .,r ,r

No r..r.

if
by

hazard information/MSDS has been submitted
circling the appropriate response.

in lieu of

,o
,:

4.07 Indlcate the' t'eDperature at lrhlch the llsted substance undergoes autopolyuerlzat lon
or autodeconpgbl t lon.

Autopolymerl,es at.....;.... . J77-'c-',,:,
. Autodecouposef at i...:... oC

. .i , .,.. :,' : ',

' Indlcats lf, hazard lnformat lon/HSDS has been subutltted ln lleu of
responSb' by clrctrfng the approprlate response.

i6s .,;.';r.'r......;.... I

No........r....i...... ....:.. .....O

I-l Uark (X) this box if you attach a continuation sheet.
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4.08 fndicate the flauable Umlts ln alr (I by volune) for the llsted substance at
standard .teipetature and preesure. '

Lorer. llllti,i..o...i.... i.."... ...... Q.?. ,upper:11u1t.r,........... .. ?.F z

Indicate if hazard information/HSDS has been submitted in lieu of
response by circling the appropriate response.

Ygs r l r,r'a a a a a a a a a a a a t a a a a t t r a a r a a a a a a r a r a . a a a a t r a a r r a r a + r r a r r t t a r a a . r r a r r a a a a

NO t a r r,a'a a. r t r a,a t r r t r a a r a a a a a a a a a a a a a.. a a r r r a a a a a a a a a a a a a r a a a a a a a a r a r. a a a a a a a

1o

I

I f -l Hark (X) this . box if you attach a continuation sheet.
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4.09 Extlngulshing l{edla -= Identlfy (I/N/t{A/t K) all knovn methods for extlngulshlng
flaues caisid.by eaeh:product type vhlch contalns the llsted substance. (Refer to
t.he lirstruitlols for' the deflnltlon of Y, N, NA and lX. )

Product Types- Conlaining the Llsted Substan-cel

123456 ..4 | 6

J-
Jl_
I
UE

J-
J-
I
*u-
UR

Other (specify,)

Indicate if hazard information/HSDS has been submitted in lieu of
response by circling the appropriate response.

YeS a t f t't a t a o a r r r t a l o a r r r r r t r r a a r r a a a a a r a r a a a r r a t . t t r r . . . . . . . . . . . e . . a r r a . a . o .

Nq a . a r a a, a a a r a a a a a t .a t r a t a r a . r r r . . r . r r . a l I . . t r . r a . . r . . . + r . . . . . . r r r . . . . r . . r . . r

------1-------

ttdenitfy'.the product types llsted under each coluarn (l-6) in the follovlng tabler

Product Type No. Prgd.U.ct lype Ident I ty

frrusat biisocYtuu+r{

Dry chemical '(e.g., sodium bicarbonate)

Halogenated hydrocarbon (e. g., carbon
tetrachlorider nethy1 bromide)

,i

,:l

','.1,:

uxt Ingujshirtg .Uedia

Ilater ,

Foam

CO,

1

2

3

4

5

6

thls
I

box lf you attach a continuation sheet.t-l Hark (x)
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4.10 Speclal Firefighting Procedures
fireflghting procedures used to
contalns the llsted substance.
NA and IJK')

,l

Speciil Fif.Efightttls frocedure_q

Identify (Y/N/NA/IK) all
combat fires caused by each
(Refer to the lnstructlons

knovn restrictions on
product type which

for deftnttlons of Y' N,

ti ,

Do not use water'

Do nqt incrqaqe

0ther (spectfy)

Indicate lf
response by

Product Types Contai-ning the Listed Substancel

alr pressure

hazard lnformation/HSDS has been submitted in lieu of
circling the'appropriate response.

lldentify the product

Prgduc t Type-_l{o .,

types listed under each column (1-6) in the folloving tabler

Product Type.I-dFnti ty

ffi*.u*ra Aiiso*WArE ..1

,2,

3

4

5

6

Or-r 't ' ,,'

Hark (X) thls box lf attach a continuatlon sheet,you

I
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4. 11 Incompatibility List
materials that you knov
they are i4compatible.
example. )

all chemicals r rnf,terials,
are incompatible vith the

(Refer to the instructions

or categories of chemicals or
listed substance and the reason vhy
for further explanation and an

Name

if hazard'information/tlSDS
Ey circling the appropriate

Reaction (spegijy)

has been submitted in lieu of
response.

//fr

Indicat'e
responFrF

.YgS . '.,i . J,
"frl_y

.l

e t t't a t t a a a,a

No tttr

4.12 Autoxldatlon -- Is the listed subsqance capable of autoxldatlon? Clrcle the
approprlate iesponse.

Unlgrovn

Indicate if hazard information/HSDS has been submitted in lieu of
response; by cireling the approprlate response.

TeF . . r . a r r r . . . . a r r t . . . . . . . . . r . . . . . . . . r . . . . , . e . r r . . . . . . + o . . . t . . . . t . t . a I . . . . . . I

n
NO .a r a a'r i. r r a a r a a a a.a a a r a t a a a l a r a r a a r r r a r a a t a a a a a a a a a a + a a a + r a a a r t a a a a r a a t a I I a I a L

or_, Hark (X) this box if you attach a contlnuatlon sheet.
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4.13 Indtcste the .,auto.ignl t lon teuperature for the llsted substance and the test nethod
uscd to derlqe thls value.

AUtOignltiOrt,temperatUrg . r. r r r r. r r r.. r...... r r.... r r *r. r r.... r r r r

TgSt mgthod .1. r..1... r..r. r. t...... t r.. + t. ' t '.

Indtcatd if hazard information/HSDS has been submitted ln lieu of
response by circling the appropriate response.

NO .r.r..ir

4.14 Vapor ln Cargo tanks :- If storlng the llsted substance ln a cargo tank causes
vapor. pr6bl9us, such,as peroxlde foroatlon, reactlon vlth molsturer etc., speclfy
the .problen:and neceesary controls or rbstrlctlons used to remedy each problen.

o1

.c

1,,,

Yapor Problem

Peroxide formation :

Reactton r,rl ttl mof s ture

Combus t ion

Other (specify)

Cont rols/Res t ric t ions

Indicate if hazard lnformation/HSDS has been submitted ln lieu of
response tby circling the appropriate response.

Ies ..... .:..... :...... ....-./ 1)

NO a a.a l a,r't a r l a a.a r r a r a a a a r t r a a a a a . r a a r a a a a a a a o + a a a a + r r r a r r a r a a r r a t r r r a a a a a r a a a

t-l Hark (X) this box if you attach a continuation sheet.
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4.15

qBI

t .1

Shipment Prosedures -- If
listed substance in bulk
the Iisted substance, the
effectiveness,

you use an inhibitor or stabilizer vhen shipping the
form, specify its name, vhether it inhibits or stabilizes
amount normally added, and the duration of its

I

Name of Additive

Inhibi tor
or

S tabi lizer1

Amoun t
No rmal Iy

Added
(ppm oI l()

Duration of
Effect iveness

( speci fy
unlts) _

Indlcatb,lf hazerd lnforEat lon/llsDs has been submitted ln }leu of
responsi"by clrcllng the approprlate response.

/-\Yes.,i..,...., ......./l'r\_/
No.....; 2

' Ji ;,

----:---i:-------.,:-,------:- ,', iir,,
'Use the foltprrlng codes to designate lnhlbitor and stablllzer:

I . InhJ.bt t'ot ., .

S . Stabtllzqr

Ill Hark (X) thls box tf you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTAI,ITS AI{D TRAI*ISF0RHATION PR0DUCTS

5.01 Indicate the r,ate constants for the
:d. Photolysis;

;

Absorption spect,rum coef ficient

Reaction 'quantum yield, d

folloving transformation processes.

(peak) . . . UK ( 1/t{ cm) ar

U{ at

Direct photolysis rate constant, k,,r nt ... t/hr

b. Oxldation constants at 25oC:

For to, (stnglet oxygen), kox . .. . . . .,. i. . r

For R0, , 
(peroxy radical), ko* ,.. . r .. o.. . . e

Five-day blochemical oxygen demand, B0Ds .,.

Biotransformation rate constant I

For bacterial transformation in r+ater, ko,..

Specity aulturg . r.. r r....... +.............
,l

" r,'

Hydrol,ysi's rate constants:

For,base-pfomotgd: procgss, kB ... r !.. r. . r r r

For acld_-promoted process, k^ r. r. r. r......

For ngutral process, k, r.. r.... .......

Chemical reduction rate (specify conditions)

Iat i tude

U l{. - - ..- LtH h:

UK

Cr

d.

UK

L/t4 h

mg/I

1/hr

LIH hr

l/H hr

1/hr

UK

UH

E.

{JK

ui<

{/ff
f. ut(

g. 0ther (such as spontaneous degradation) UF

I-l Hark (X) this hox if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 B. Spectfy the half-IIfe of

'Medla

Groundvater

A tmosphere

Surface vater

SotI

Ident t fy 'the Its ted subs tance , s
ltfe greater than 24 hours.

the listed substance in the follovlng medla.

HaIf-LIfe (spectfy unl,ts)

UK

u/(

t/i(

b.

CAS No.

-

Name
HaIf-Ii fe

(speclfy unt!_s) Hedta

ln

ln

ln

1n

5.03 Specify

Hethod

partition coefficient, Ko* .r.

determinatlon ... r r r....,. + +...

UK at 25o(

5.04 Speel.fy the isofl]-r'aigr partltlon coefflclent, Kd .... ... U< at 25cC

SotI type ...1...

organic carbon-vater partition
rJ t(

5.05 Specify the
coefficient, K at 25oC, oc

5.06 Specify the Hepry's Law Constant, H ...,.......... r.... atm*u3 /moIe

l:l Hark (x) this .box if you attach a continuatlon sheet,
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5.07 Ltst the bloconcentratlon
tt vas determlned, and the

Bioconcentratlon Factor

of the llsted substance, the
used ln derlvlng the BCF.

F-pecies

specles for vhlch

Tes tr

factor (BCf)
type of tei t

UK

-----J --------:------ - - ---

'Use the folloving codes to deslgnate the type of test:

P = . Plovthrough
s; stitic

I*l Hark (X) this bg* if you attach a continuarion sheet,
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ll

SECTION 6 ECONO},IIC AI.ID FINANCIAT INFORHATION

r; .,

6.01 Cornpany Type. r: Clrcle the nunber vhlch most approprlately deserlbea youE corpany.

Corporation i
CBI

t_l
SoIe proprietorship

o
2

3

4

Partnershlp ;..,... ..
0ther (specify)

6.02 At the end of the reportlng year, rrere you constructing addltlonal facllltleg at thls
slte that rrere .hot yet ln operatlon at the end of the reportlng yeerr but vhlch are
now belng used or *i1t Ue uied ln the future for nanufaciurlngl irpoitlng, or
processing the. Ilsted substance? Circle the approprlate response.-

CBI

No

1

o
f o.or

t-1
CBT

Lls.t aII of the product types that you manufacture that contaln the llsted aubstaoce
aa a ra!, materlbl, and the percentage of the naure-plate capaclty dedlcated to the
llsted substance that each product type represents. The total of all capscl ty
percentlles shpuld equal .100 percent.' State the total naue-plate capacliy of- the
process type(s) used to uanufacture aII product types that contaln the llsted
substance.

, Product Type
f, Total
Capacl ty

iltnt FEsttrt FP* d$os ,fr4rctt

State'the totaL name-plate
product types that contain

capacity of the process
the listed substance:

type(s) used to manufacture aII
.,, -,.-. B*r*H kstvr

_l Hark (X) this box tf you attach a continuation sheet.
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6.04 For
CBI the

I-l

each market listed below,
ltsted rsubstance sold or

s tate the quant i ty
transferred in bulk

sold and the total sales value of
durlng the reporting year.

Harke t

Retall sales ,

Dlstribution l{holesalers

Dlstrlbution -- Retailers

Intra-company,, transfer

Hixture producers

Article producers

Other chemical manufacturers
or pr.ocessoris

Export€rs

Other (spectfy)

Ouantity SoId or
Transferred (h.g{yq)

fi/oar€

rv0ue
ilou&
Nodt{
ilfiir€
iJouE

nlo*rE
l/ailE

rltil tV €

Tota1 Sales
Value ($/yr)

6, 05

CBI

I-l

/, {"tr

Substltutes -:- Llst all knovn commerclally feaslble substltutes that you knov exist
for the llsted substance and state the cost of each substltute. A comrerclally
feaglble eubs,tltute ls one vhlch ls economlcally and technologlcally feaslble to use
ln.your.current operqtlon, and vhlch reiults ln a flnal product vlth conparable
perfornance ln lts end uses.

Substitute gost ($/ke)

S z.3f
ftffiqox.

I-l Hark (X) this box tf you attach a continuation sheet.
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6,06
CBI

l-l

state vour averare total and varlable costs of nanufacturlng, luportlng, and
pro"""!fnS theilfsted substance durlng the reportlng year. (For an explanatlon of
these ,costs,' tefer to tha lnstructlons.)

Averaqe Total Cos ts

ff 1,t73{ il.

I ,$t4

$/kg

$/ke

$/ke

$/ks

$rks

$/ks
tl

f#.

6.07 State your average
material during the

purchase prlce of the listed substancer if purchased as a rau
reporting year.

CBI
''

t I-l Average purchase price .r... r.r.rrr..r..rr..r r..rrr.r..,..1

stati.rour codpany, s total sales and sales of the ltsted substance sold ln bulk for
the reporti4g year.

COmpany'S tOta} SalgS ($) . r r r r . . r ..e r . . . r r o . . . r' . r . . . .' r r . t t t . . r . .
!l

SaIgS Of liStgd SUbStenCg ($) r . r . r t . r . . . ,' r . r . . . r r . . . r r r r r r r . . . r r

i! '*
"ultt/il

lrli lf r $/kr

6.08
9+I

I _l r/-lzl ttrtL_t
Mo. Year

rva

A/L

O [-l Hark (X) this', box lf you attach a contlnuation sheet.
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6.09 State your cooDanyrs total sales and sales of the llsted substance sold ln bulk for
the coiporate, itstat year precedlng the reportlng year. (Refer to the lnstructlons
for.queitlon 6.08 for the methodology used to ansver thls quertlon.)I cBI

t_1
Year endlng .. .

Compariy's total

Sales of listed
:''.,''

,' ' t

.r4.{*4=: I I_l l_t_t
Ho. Year

l/a*
iJL

sales ($) r. r r. . r r..... . .... .. r. r . . r ., r r r. r r. + r.. ,

substanCg ($) r.. r r....... r...,. r.... r......... r. r

5.10 State vour'cohoanyrb toial sales and sales of the llsted substance sold in bulk
the 2 Lorporaii fiscal years precedlng the reportlng year ln descendlng order.

CBI (Refef to. the -lristiuctlons. foi guestlon 6.08 for the methodology used to ansver
questlon. ) ,.

I_I , t"

for

this

Cgmpany'S tOtal SaIeS ($) ...... r.... r......... r.. t ' '.. r r..... i.. '

Salgs Of listgd substancg ($) r.. r'r' r rr....r.. r r rr....r *r... r. r r

Iear ending.
1

Company's total sales ($)

Sales of Iisted substance

a a t a a t a t a t l a t l a l a l t t I I I I t l a l aa t i a a a l a a + t

($) . r r r.. r r r r . r... .. t. t r . . r. t t... . I . t..

- 

-i--l-l-l t I_r
Ho. Year

,ll4
lVT

t-t_ I t-l_
Ho. Year

tva
rl*

O I:l t{ark (X) this box if you attach a continuation sheet.
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7 I{ANUFACTURING AI,ID PROCESSING INFORHATION

General Ins t rue t l.ons .

For questlons 7:04-1.06; provlde
provlded tn questlons 7,01, 7.02,
lnfornatlon ls extrflcted.

a separate response
and 7.03. Identtfy

for each process
the process type

block flov diagram
from vhich the

' , ,l' .

PART A I.i*TIUP*CTT'RING AI{D 'PROCESSING PROCESS TYPE DESCRIPTION

7,01

CBI

[ _,1

In accordancg vith the
maJor (greaf,est volume)

lnstructions, provide a
,process type involving

process block flov diagram showing tl
the }isted substance.

7t STACK

7 K -Sffil##6/q
,gfld,vrAffl

FINISHEb PRON)CT
7E NA4L RESTN FP*{o{ot

INTO fS.GAL DRUI,IS

7T STENT FILTER #AtrS

7G RUeCr0fr ClsAr'rflu t.

OFF - S+EC. Fp-Atta,3,, tF,4yy-14

frsCYCLE 0[0 $4,t Pl.E$
dt/0 REn+tff$

7D

1Fl oFF- sPEC , Fp*bqos ( tn ANy)

7r Ndfl- tofrAtr t11ttu& r,/4rE#

S UTFO$€

POLYETIIER

PatYoL
rANK 7,1

REACTOR

7,3

hla tott
DRUIIS
(z)
7.1

th{,q,,box tf you attach a contlnuation sheet.It:f Harlc (I()
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7 .02

CBI

I-I

In acebrdance with
shovln$ each of the
substance.

l, 

,

,;

the lnstructions, provide a separate process
three major (greatest volume) process types

block flow diagram
involving the listed

process type ,, . . . . . . ,, fltg pf'OC€SS TfiPE USErt,
rfprgt Tfr 7.01

I f 
-J 

Hark (x) thts box if you at tach a continuation sheet.
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7.03 In accordance clth the lnstructlons, provtde a process block flov dlagran shovlng alJ
procesa 'enlsslon.strea[s and eulsslon polnts that contaln the llgted substance and
vhtch1' lf conblned' vould total et leest 90 percent of all faclllty enrlsslons lf not
treated before emlsslon lnto the envlronnent. If all such elllsslons are released
from one prdciss type, provlde e process block flov dlagram uslng the lnstructlons
for questlbn,,7.01. If all such enisslons are released fron nore than one process
typer..prgvldc. I procegs block flov dlagrarn shovlng each process type as a seperate
block. , ,:,r, :cBr . .' ,rr I

[-t process'tvpe i......; lAfrL RESN fP-6t/A3 f,W?ottt"lEB tAfclt Pftocsss

,]
:

.i

:,,,

frAW Nfr{ER/*fT

#Fr -SfiFfl ffirvdi-

{rm n?F,?fl, }
,o,p,5pgrr fl:ri

vErtr { rr,

FtilAL f;q#D fitT {rr ,7 N}

ttl
flArtL ffsw trF-|fot
l"fAPurAtrut'tMG
oPEi*Anat'{

7"3

soLtl Rssrtu,4rs (to, zo;H)

if ,you attach a continuation sheet,I-I
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7.04 Describe the typical equipment types
process block flov dlagram(s), If a
than one process type, photocopy this
process type..

operation identified in your
flov diagram is provided for more
complete it separately for eaeh

for each unit
process block
question and

CBI

I-l Process type rrr..rrr

Uni t
0pera'tion

ID
Number

7,1 AnqEu.r_ Arnasrugffi*$ro,tAo6 tTlArH

Typi cal
Equipment

Type

Operating
Tempera ture
Range ( oC)

Operat ing
Pressure
Range

( m.+ ltg )
VesseI

Copposi ! ion

-fff6f- 
-

1.?-

?.3

1.+

WHEfi DtrUN AnatE sr ATIIPSEUE&IC

rq6dcf0E fuaJEffr - 63. AnailffiEfi -SrgEt

AW-EiNr l03F mrn $rrgt

t-l llark fXl thls box if you attach a continuation sheet.
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7.05 Descrlbe
Process
guris t ion

each process stream ldenttfted
block ffos dlagram ls provlded
and complete it separately for

ln your process block flov diagram(s). If a
for more than one process type, photocopy thls
each process type.

CBI

t-l Process type .... r. r r

Process
S'tream

ID
Code

7c
7n

7E

Process Stream
.._Descqi.ption_ - P\ysical Ftater

#L

IL
fit
0t_

tn
tJ ('

rJd.,'

e#

Stream
FIov (kg/yr)

/f
t65f3

363sill
/Z

?.o 4
UK

7A POtYOt REAffANT

7E Tfr LuENE fii't 5 m*,/Af#j:til. OL

PCls ClrntysT

7r

fiFF:SPtr,f.. Ff-&#*S trr,fitl

ItAFlt=. nF$N Ef=df*ri
Srg#r Flrfrg,ry,'fl4fts

ffAt:fa g ..*rc a!,t ott L_.

Fotyot ypltytt '{Eo.wr

-{k

7H

------------------:----r--
luse the folioutng codes to deslgnate the physlcal state for each process stream!

GC - Gas (condenslbLe. at aoblent tenperature and pressure)
GU - Gas,.(uncohdenslbld. at.anblent teEperature and pressure)
S0 = Solldr:
SY = 91u6". . cir' slurry
Ati i AqueouS llt.quld
0L = Organle :J.lquld
IL ; Inrlsclble llqutd'(speelfy phases, e.g., 9OZ vater, 102 toluene)

Hark (I() this box tf you attach a contlnuatlon sheet.
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7.05 Descrlbe
process
gues t lon

9BI

t-1

each process stream ldenttfted
block flou dlagram ls provlded
and 'Comp1ete t t separately for

:

ln your process block flov dlagram(s). If a
for more than one process type, photocopy thls
each process type.

Process typb,
I

Prricess i i

Stream ' .

ID' ,:
Code ',,

7L

7tv

Cal'T

Process Stream
Deseription

rfi*frNgnfr ,ITACX

714 fiFF -SP{T, FP- 64oe ffESfi't OL

At
1r At-

Physical Statel

GU_-.

JY
fru

Stream

Jlott ( kE/yr )

UX

/6 {53
/,4oorfio?

-

luse the foll.orrlng codes to deslgnate the physical state for each process strear:

GC,. Gis. (dondenslble at anblent tenperature and pressure)
GU = Gap (undondenslble at aDblent tellperature and pressure)
S0. Solid
SY - 51u69. ot slurry
AL . Aqueous, trlquid
0L - 91'931116,llguld. '

IL - Iurlsclble llquld (speclfy phases, e.g., 902 yater, 10f toluene)

oF
46

t Hark (Ir) thls you attach a contlnuation sheet.



,i

I

I 
7.06 Characterizg gach process stream identified

If a'process block flov diagram is provlded
this questlon"and complete it separately for
lnstructlons for further explanatlon and an

in your process block flov diagram(s).
for more than one process type, photocopy
each process type. (Refer to the

example. )C-B.I

I:l Process type .rr-r..

E[.

Process
S t ream

ID Code

b.

Knoun Compoundsl

.fue?oss Fa*YEwffi

C'

Concen-
trat ions2 ' '

(Z or P.P.!L)

lail%1ajtu)

d.

0ther
Expected
goTpounds

NoN€

B'

Es t imated
Concentrat ions

(ff or pp.p) 
,

7fi

1fr

f"r-Yst
#/4, S. fls# ?-Tf - E"

iloN€
" c.'A.s.'ru47/*62'F

Ft+os rl-o,f {/s ffi ltt+ t* rufr)l@_ t1iilNE

0trbE tA'tALlTr

7C

7.06 cont lnued bqlov
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l ''o'
CFI

I:I

each process stream identtfied in your process block flow dlagram(s)'
block flov diagram ls provlded for more than one process type, photocopy
and complete it separately for each process type. (Refer to the

for further explanatlon and an example. )

Coil'r,

Charac terl zq
If a process
thts questlon
lnstruct ions

Process typ:

'8'r'
',

Process
S t ream

ID Code

Itaarall

b.

fituErw Airsor# w+rF

'frAs, 1t47t* 6a-{

3J'/,{rXr,r) NoN{

tr'lHnd UR€A

n.t(s)(w\

Ifuown Cgmpoundsl

C.

Concen-
trat ions2 ' 3

(Z or pp.L)

d.

0ther
Expected
Compounds

NilTVE

E'

Es t imated
Concen trations

(H or ppm) ..

UH

1D tlArtt R{srt{ Fr-&y*s
{A,5, {qr{f-S+-a

-iI/E

l,E){*)

{'i',j4, -f, 5T gt+* *nl -?*

Swett{ biitocvnilArL

[4',4.T. a647i,- Ar-- 5

7.06 continued belov

you attach a continuation sheet'



7.06 Characterize
If a process
thls questlon

CBI lnstructions

t_l Process type'
,I

8'

each process stream ldentified
hlock flow dlagram ls provtded
and complete it separately for

for further explanation and an

in your process block flow dlagram(s).
for more than one process type, Photocopy
each process type. (Refer to the

example. )

a a a a, I t o a Corv'r -

Process
S t ream

ID Code

b.

Knoqn Compounjsl

C.

Concen-
trationsz ' '

(fl or ppm)

d.

0 ther
Expected
Compo.gl9_q

UK

Q.

Es t imated
Concen trations

(fl or ppm)

UK7 G lileotu&ttr UK

ilfrtr4f.- lbEtmrY
UNKNAWN.

7H Atre UK

YlArrN VAFnR

UK URituEwE friisoty4,

7.06 continued belolr

I ttark (l() this" box if you attach a continuation sheet.
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I ''ou

98I

t-l

Characterize
If a process
this questlon
instructions

each proeess stream identified in your process block flou diagram(s),
block flow diagram is provided for more than one process type, photocopy
ind complete tt separately for each process type. (Refer to the

for further explanation and an example. )

Process type

'E['
t

Prbcess .'

S t ream
ID Code ,;

b.

Knorrln CourpouJrd-s. 
I

WAT{R

ITIfiOLIJBLE {]#E A5

C'

Concen*
trations2 ' 3

(X or ppm)

€'

Es timated
Concen trat ions
. (Z or ppm) -.

7K

d.

0ther
Expected
Compounds

UK

None

uK --

UK

UK

UK

1L Atx

ril,on_,wrn)L
Z$:fo a+v ti, fw,tn.ruErf C,oof rcm { eL

WAT{R VAPIR

Noutr

TrWdj!) ilfrrt €

7t"l

7.06 continued belov

Hark
I

(x) this,box if you attach a continuation sheet.
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t 
7'06 Characterlze bach process strean ldentlfled ln your process block flov dlagram(s).

If a probees bloc! flov dlagram ls provlded for nore than one process type, photocopy
thls queatlqin end conplete lt separately for each process type. (Refer to the
lnstructlons ,for further explanatlon and an exanple. )

.:......' toil'T,
CBI

l-l Process type

Clr

Proeess
Stream

ID Code

b.

,t

Known Co*Eoundr',_
h#lrE,f

C.

Concen-
trations?'3

(fl or. ppm)

t00 %

€'

Es t imated
Concen trat ions

([-or -ppq)...

d.

0ther
Expected
gompoundg

No NE7N

1P laor/o No#f

7.06 continued belotr

I I-l Hark (I() this box tf you attach a continuation sheet.
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7,06 (contlnued).i,'... .. ,.
itPo.'each.riddlttve. package lntroduced lnto a process strear, specify the corpounds

that are iresent ln each addltive package, and the concentration of each corponent.
Asslgn . an';addltlve' packgge nuuber to. each addltlve pactage and llst thls nulber ln
.cqlunn b;: (Refei.to the lnstructions for further explanation and an exanple.
Refer to.,the glosseiy. for the definltion of addltlve package. )

It

Addi tive.
P."ql.*S,.* I,lu*U*t

I

Components of
Addi tive Package

Coneen trat ions
(t or ppm)

rvhw

'u."
A=
E=

'u*"
\/=
I{=

the following codes to designate hov

Analytical result
Englneer ing J udgemen t /calculat ion

the f;qll'owing codes to designate hou
';

VoIume
IIeigh t

'"1 i

the concentration vas deternined!

the concentration vas measureds

(x) this box if you attach a continuation sheet.I-l Hark
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sEgrIoN I RESIDUAL TREATHENT GENERATT0N, CHARACTERTZATIoN, TRAI{SP0RTATroN, AND
I.IA}IAGEHENT

General Instructlons !

Por questlons 8.04;8.06, provlde a separate response for each resldual treatnent block flol
dtagiao provlded .in,,qtreetlort 8.01, 8.02 or 8.03. Identlfy the process type from vhlch the
lnfonatlon ls extr.bct€d. : ' .

., ,," i

Por qucstlons 8.05!8.33, the strean Identlflcatlon Codes are those process streams llsted
ln elther the Sebt,ibp 7 or, Sectlon 8 block flov dlagrans vhich contatn residuals for each
appllcable v€ste Tlnagetrent .rcthod.

For questlons 8.0?-8.33, lf reslduals are comblned before they are handled I llst those
stre;! rdedtiftceiloir codes on the sane llne.

0uestlons.8.09-8.33. refer to the rraste nanagenent actlvltles lnvolvlng the reslduals
ldentlfled ln elther the Sectlon 7 or Section 8 bloek flov dlagrarns. Not all Strean
Identlflcatlon Codes; used ln the saruple ansvers (e.g., for the lnctnerator questlons) have
correspondlng process strealw ldentifled ln the block f).ov diagram(s). These Strean
Identlflcatldn codes are for lllustratlve purposes only.

For questlons 8.11-8.33, if you have provlded the lnforratlon reque8ted on one of the EPA
0fflce of Solld lldete surveys llsted belov vlthln the three years prlor to your reportlng
year, you ray subolt a copy,or reasonable facslnrlle ln lleu of ansverlng those questlons
vhlch the survey adiliesses. The appllcable surveys are! (1) f,azardous llaste freatnent,
Storqge, Dliposal, and'Recycllng Survey; (2) Ilazardous gaste Generator Surveyi or (3)
Subtttle D Industrlal Faclllty,HalI Survey.

I
- t-] t{ark (X) thiq box lf you attach a continuation sheet.
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PART A BESIDUAT TREATHENT PROCESS DESCBIPTION

8.01

CBT

I-I

In accordarce: vi th
vhlch describes the

the lnstructions, provide a
treatment process used for

residual treatment block flow diagram
residuals identified ln question 7.01.

Process type
:

b't a a I a a a a

8A
WATER
14AKE -UP

8e, SEomsur Ta ParW

lr,lArER

8 E ,(FCYfAE To
FUI{E -TC,({I66Efi

gE Fr/Ie* Fd4$ To
rrJE/,,ft rdr LANLFtLL

8 6 To ATuosrftERE

(zr )

nrFf

(;r)

8F $FAlm6fil?* To troFuu

DECINTA*I I^/A:.
TtoN frutrKrT

g,L

NOISE
MITFFLER

fr"a

Hark (x) thls

50

lf'you attach a contlnuation sheet.



PART A RESIDUAL .TREATHENT PROCESS DESCRIPTION

8.01

CBI

I-J

the lnstructions,
treatment process

provide a residual
used for residuals

treatment block flov diagrarn
identified in question 7.01.

(ON'T,

8H
WATER

(-re) 8 [ To cHEfittAL a4fil#FiJ.a

f K Io forM

rL Tp ,4rr+ps,%/#F#

r5

(-r u;

box if 'you attach a continuation sheet.t-l Hark
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8.02 In accordance wl th the
whlch descrlbe each of
questlon 7.02.,

provide residual treatment block flov dlagram(s
processes used for residuals identtfied in

ins tructions,
the treatment

CEI

l-l Process tYPe 
' .,.

O f- t Hark (X) thls'bo* if you attach a continuation sheet'
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8.03 In accordance nith the
vhtch, describe each of
question 7.03.,

t.

Process type r.

provide residual treatment block flow diagram(s)
processes used for residuals identified in

ins truct ions,
the treatment

CBI

I-l fftrgr Ta 8. #l

lll Hark (x) this box tf you attach a continuation sheet,
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8.04 Describe
residual
d I agram
eomplete

CBI

t-l Process

the typical equipment types for each
trqatment block flov diagram(s). If

is provided for more than one process
It ,separately for each process type,

unlt operation ldenttfied in your
a residual treatment block flow
type, photocopy thls questlon and

tYOg .rr.rrr'.
J'

Unit 0peration fD Number
(as assigned in questions

I ;01. , B .02 , o.r-,-Q,; 03 )

g, I
ffre
Q,E
Ua Yt

8,4

Typtcal 4.qutpm.eEt- Type.

,fro GAtu{,fgntrir; frqNK
F OETLON STE'€L fl+rL

ttgrnilA.ts * f4c4sfr rVuFrtER

-fF Gl|tJoN Sfi#-gL Arfiltuf

I

Jl

,I

I_l Hark (I() this box if you attach a continuation sheet.

.t
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PART B RESIDUAL GENERATION AI'ID CHARACTERIZATION

8.05 Characterize
dlagram(s).
process type,

CBI type, (Refer

t-] Process type

each process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provlded for more than one
,photocopy this question and complete tt separately for each process
to the' instructions for further explanation and an example. )

Stream Type of
ID Hazardous

Code ' [Jas ter

Ph;rsical
S tate
of

RestduaI2
Knovn

Compounds3

WATE*,

€.

Concent ra-
tions (Z or.4,5,5
ppm )

ll4

g.f.b.8.

srt_ N ON6 ,4t

Es t ima ted
Other Concen-

Expeeted trations
Compound$ (fr or ppm)

N ONE

Nott9 A* UrrA UK UK

WATER UK

8C NoU E,

-

,-lY lttSotuffLF UH UK

#rf;ffl 5

8b NINE AL WrtTER

_.-.-T--.--

TH4 NfrNE-

8.05 continued belov

Hark (X) this box if you attach a continuation sheet.



PART B RESIDUAL GENERATION AI*ID CHARACTERIZATION

I

8.05 Charaeterke edch protesa strean ldentlfled ln your resldual treatDent block flov
dlagrau(s). ,ff a iesldual treatnent block floc dlagrau ls provlded for uore than one
proiees type; , photocopy thls questlon and cootplete lt separately for eaeh. proceaa

CBI iyp". (nligi io the lirstructions for further explanatlon and an exauple. )

I-l Process type J,,..r.... Coil'T,

E[.

Stream
ID

Code

8E

Type qf
Hazardo'ps

llab t'e'

-

,1,

C.

Physical
State
of

ResiduaI2

,5o

f..€.d,b. E,

Es timated
Concen-

trations
(fl oq ppm)

Knovn
cornElrlTrls 3

ITI,fiOLUfrLE

t"t{#A

Concentra- 0ther
t iong {7. -or Expected
ppm)4's;5 compouqds

UK Uff

: s'r IN S OLUBL E tlH UK

uftEA

8G GUT 1,4 -Totutul o,otL PP,.flA)(Y) Nol-lE
A, i "f,o eyANAT h

2,L- TotiEuEW
8r+ IilATER NA NANE

8,05 continued belou

(x) thls box lf you attach a continuation sheet.Hark
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PART B RESTDUAL AI-ID CHARACTERIZATION

characterlze ca-ch procdss streatr ldentlfled ln your resldual treatuent block flov
dtagran(s). lf.a reiidual treatrent block flov dlagram ls provlded for nore than one
proiess typel photocopy thls questlon and eorplete lt separately for each procesg
iype. (Refer,to the lnstructlons for further explanatlon and an exauple. )

Process type',,....'...
C.

Physical
State
of

Res idualz

8.05

CPI

I_I
El. b.

Stream Type of
ID ttalirdoys

Code lfas te'

8t

f.€.d. g,

Es timated
Concen-

t ra t ions
(E or ppmJ

L.N0N .!0

Knovn
Compounds 

3 
.

/Ar5oru6l. E

u Rf,rq

Concentra- 0ther
tions {7. -or Expected
ppm)4'5'6 Compouqgs

UK UH

.4 t- Nous NA NON€

8r NO&IE .4 tnft./

l,u/rtrE UtfoR

cJ.H frloAIE -
UK

8.05 contlnued belov

Hark (X) this box if you attach a continuation sheet.r-l
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lr

8.05 (.eo.ntlnued):'r: ' ..'. . :

'Use the follqvlng codes to designate the type of hazardous raste:

I - Ignl table
C . Corros.lve
R - Reactlve,
B - EP toxlc
T-Toxlc..,
H - Acutely hazardous

2use the follovlng cod€s to deslgnate the physlcal state of the resldual:

GC - Gas (condenslble at anblent temperature and pressure)
GU - Gas ( irfrcondens lble at amblent tenperature and pressure)
S0 = Solid
SI - g1u6r. or. silurry
AL ; AqueouF.llquld
0L = Organlc ,Ilquld
IL- ='16q11"0161e Ltqutd (specify phases, e.9., 902 vater' 102 toluene),],,,

'';,
8.05 contlnued belov----:.------- - --; -.

i

t-l Hark (l() this box lf you attach a continuation sheet.
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8.05 (contlnued),: ,.ri'
,

'Por each 'Cd'dltlve pack4ge lntroduced lnto a process stream, speclfy the compounds
that, are present ln,each addltlve package, and the concentratlon of each conponent.
Alslgn ,an iaddltlvd package nunber to each additlve package ahd llst thls number ln
coluDri di'i'(hefer,to the lnstructlons for further explanatlon and an example.
Refer to the glossaiy for the definltlon of addltlve package. )

Addi tive,
te4eg.e U:nb*f

1 NONE

'Uge the follOwlng codes to deslgnate hov the concentration vas determlned:

A = Analytlbal result
E = Englnqejqing J udgemen t/cal.culat lon

', l i

''.'.

,, ,.,1,,, ,,

,,,,,,,,

l-l Hark (X) this, bo* if you attach a continuation sheet.

Components of
Addi tive Package

Concen trat ions
G or ppm)
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8,05 (eontinued)
', ,,,,.,,

tuse the folloving eodes to designate hov the concentration vas measuredl

V = Volume '

U = lleight
5Specify the analytical test methods used and their detection limits
below, Assign a code to each test method used and list those codes

Code He thod

1n
1n

the table
column e.

Detection Limi t

-l* -.rell )

3,

,i

l:l Hark (x) th,ts,, box if you attach a continuation sheet,
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CBI

8.06 Characterlze ,each process stree[ ldentlfled ln your resldual treatDent block flov
dlagrau(s).... If a resldual treatuent block flov dlagran ls provlded for uore than on€
process type; photocopy thts questlon and conplete lt separately for each process
type. (Refef, to the lnstructlons for further explanatlon and an exanple. )

C.

Hanagemen t
Hethod

Code 
2

-

.ry{l .

T
frLt

'

-

i]

4
-

t_l Process

8'

Stream
ID

Code

type'',.,.r..

F.

lIas te
Descrip! ion

Code*

d,

Residual
Quant i t ies

( ks/yf.)

€'

Management
of Residual (7")

On-EItE 0f f -Si te

/tu r/,

@

M

f.
Costs for
0ff-Site Changes in
Management Hanagemerfi

_(ee"r. 4g ). He -Ihods

lo, o 4 iloa,

Fo,o 6 N* wr

{JK /l'w- .

$0,o6

g.

8B rd

trc Aor . {'l<

trsfrt t /R,F

gr At:f

f tL Pg51Y ,,

ONE

tur* the codes

'U"" the codes

Exhibit B-1

Exhibit 8-2
designate the

designate the

vaste descriptions
management methods

provided
provided

in
IN

to
to

f H Hark (X) this box if you at tach a contlnuat ion sheet .
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8.05 Characterlcet ,each prodess streao ldentlfled ln your reeldual treatnent block flov
dlagran(s);,,.. If a resldual treatuent block flov dlagran ls provlded for more than or
procass type, photocopy thls questlon and complete lt separately for each proceslt
typq: (Rel:r, to the' lnstructlons for further explanatlon and an exanple. )

CDI ., 
!

t_l Process t_t PrePatWr,g, {,,ilri'ti /ld';x^i (1i"

' 8.

Stream'
ID

Code ,

'llpbte Hanagement Residual Management
DeBcrlpllon ,Hethod Ouantities of Residual (y")

' 
^ 

I a I a fL t 
^a 

r 
^?F ^a.

f.
Costs for
0ff-St te
Hanagemen t

( per kg)

g.

Changes r

Hanagemer
He thods

ff4 h (t K . ??,!{, il,t r/. tbilr_.

v /' NoitF-/ra

tUs* the coiles provided ln Exhiblt 8-1 to deslgnate the vaste descrtptlons

'Use the code-+ provlded ln Exhtbtt 8-2 to designate the management methods

(X) thl,s,box lf'you attach a contlnuation sheet.l-l Hark'
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qrcstton Irstructiurs

EX{XIIBIT 8_I
IFETERS T0 QrJESrrCril 8.06(b)l

These waste description codes were developed specifically for this survey to supplement the descriptions listed

with the HCBA and other waste codes. (These waste desiription codes are not regulatory definitions.)

wAsTEDEscRlPTloNcoDESFoHHAzARDoUswAsTEDEscRlBEoBYAslNGLEFcE
l0t Spenl soh€nt (F001-F0O5, K086)
AO2 Other organic liqurd (F0O1-FOOS, K086)
Afft Stillbottom (Fm1-F005. K08ti)
AO+ Other organE sludge (F001-F005, K0S6)

AO5 Wastenaler or agusous maxtur€

AO6 Contaminated soil or cleanup restdue
A(rf O{her F or K waste. sxactly as descnbed'
AOE Corrcenrated off-sp€c or discarded

product
me Empty conteinem

lncinsralor ash
Solidified treatment resrdue
other trsatment residus (spectty rn

"Facility Hotes")
Other untreatsd waste (specity in ''Facilitv

Notes")

A10
All
A12

413

. Eiactly as descrrbad" m€ans that th6 rvasts matches lhe description ol the HCFIA wasto cod6.

YVasrr Descntpnon Coots

IHORGANIC LIOUIDS-waste that is pnmanly
Inorganlc and htgnly flurd (e.g., aqueous), wlth
low suspended rnorganrc sollds and low organtc
content.

801 Agueous westa wlth lorl solv€nts
802 AOuaous yvast8 wtth low other toxtc

orgsnrcs
803 Spent actd wtth mstals
BO4 Spent acid rYrthout metals
805 Acrdic aqueous rYasto

806 Caustrc solutton yYlth metals but no

cyantdes
Bfi/ Causrc solution wtth metels and syanidss
BO8 Cauf,ic solutlon wlth qfanldes but no

metelr
BO$ Spcnt ceugic
810 Ceustic aqu€ous wasta
Bt1 Aqueous wasts with rtactits sttllidcs
812 Aqueous waste wrth other reaaivsc (c.9.,

uplosirruc)
813 Other aquoous westa with high dissolwd

sohds
814 Other aqueous waste \f,llh lotfl dissolved

solrds
815 Scrubbar water
816 Leachate
817 Wasls liqurd mercury
818 Othar inorganrc ligurd (specrfy in "Facility

Notes")

ll.lOFG t{lC SllJDGEfWaste lhat is primar'
ity inorganic. wlth modoret+tdtigh *il.r
oontant and low orgenic contgfit; pumpabla

Bl9 Lrme sludge rntltout mstelc
B20 Lrme sludge wrth metelsJmctal ftdtoxtde

sludge
BA W[stgserEr trEatm€nt sludgr with toxac

orgenl(xl
822 other westeivator trEetmfitt sluclgc
B?J Untreatetl plating sludga witho{/t cYentd6
824 Untreeted plating sludgc with cYends
B?5 Other slud(F wlth clanadc
826 Sludgr with raacttlae sulfidct
Bfl Sludge with other rsectitEs
B?8 Degrrasing sludge with motelscale or

filings
829 Air pollution controldsrtce sludge (e.9.,

lly ash, wet scrubber sludge)
B3O Sedimenl or lagoon dragout conhmrnat€d

wrth organrcs
831 Sediment or lagoon dragout contamrnatod

wrlh inonganics only

Onlling mud
Asbestos slurry or sludge
Chlorrds or othsr bnne sludge
Oher rnorganic sludge (sPecrfY in
"Facrlity Notes")

IHORGAHIC SOLIOS-wasto that is pnmanly
inorEanic and liolid, with low organic content
and low-t+moderate Yfetor contont: not
pumpable.

836 Soilconlamrnatedwrlhorganics
Hr/ Sorlconlaminated rv|lh inorganics only
B3S Ash, slag, or othsr rgsrdue trom inciner'

aliofi ol wsstss
8fi9 Other'dry" ash, slag, or lhermal

ruidue
B{O "Dry" limc or metal hydroxide solids

chcminltY "firod"
B4l "Dry" limc or moial hydroxide solkJs nd

"firrd"
842 Mdtlscal€, filangs, or scrap
843 Emply or crushed motaldrums or con.

lalners
844 Benenes or batlery parts, ca$ngs, corBs
845 Sp€nt solid filters or adsorbents
8146 Asbegos solids and debns
847 MeiaFclaniclo selts/ch€mrcals
B4S Raaaiw cyEntde saltgchemicals
B4{l Rsactiytsulfidrsalts/chemicsls
BS0 Other lrretiY! salr/chema(xls
BSt Other mad settsJchemicsh
852 Other weste inorgEnac chcmicats
B#l ub pecl€ ol oltl chemi<nls oflly
854 Lab pacls ol debns ontY
855 Mixed lrb Paclc
Bti6 Other inorganic solitls (spccify in

"F€cility Notes")

ll,lofiG illG GlSEftwbste thd E pdmsrily
inorgenic illh t low orgnnic conient eM is e

$s il rtnrocpharic PrEssura.

B5f lnorgnnic g[ss!

OHGINIC Ll(lUlDtt-wasts lhat is primarily
orgtrnac and is highly flutd, with lor tnorgantc
solids content and low-t+modento wator
contonl.

85S Conc8ntrated sohsnt-watsr solulioo
859 Halogenated (e.9., chlonnated) soh,€nt
860 Nonhalogenatsdsohrent

Halogonat8d/non halogenated solvent
mrxtura
Oil-water emulston or mtxture
Waste otl
Concantrated aqueous solution ol other
oqanics
Corcentrated phenolics
Orgnnic palnt.lnk, lacquer. or varntsh
Adhesives or gxpoxt€s
Parnt thrnner or petroleum disltllates
Flgagttya or polymerrzable organtc liqutd
Other organrc liqurd (specrfy tn "Factlrty

Hotes")

ORcfflrc SLUDGES-Wasto that is prrmanly
organlc, wtlh low-t+moderatg tnorgantc solids
contont end wetor content; pumpable.

ffl Still bottoms ol halogenated {e.g', chlort-
net€dl sohrcnts or othar organrc liquids

gn Stillbottoms ol nonhalogsnated
sohrents or other organrc liqurds

frc Oily sludge
tr/4 organrc parnt or rnk sludge
875 Hsactrve or polymerteable organtcs
mE Reslns, tars, or larry sludge
gn Biologrcaltrsatmenl sludge
gl8 Setvag€ or other untreated brologlcal

sluclge
EfII Other organic sludge (specity rn

"Facility Notes")

g55lt{lC SOLIDS-wastB that is pnmanly
ofganac and solid, with low-lemoderate
inorgnnrc aoilent and water contgnt: not
pumpsbh.

Bfll Hrlogrrnated p€dicide solid
Bfi Nofihalog.ndod p€cicide solad
BSil Solirl reins or polymenzed organics
B{13 Spcnt cerbon
88{ Foectiw oqrnh solid
BSli Empty libor or plsstic contalners
BEG t-sb peckc o[ old chemicals only
W Lab Pacltt ol debns onlY
888 Mixed lab Packs
BEg olher halogenated organic solid
B9O Other nonhslogonalsd organtc solid

ORGAHIC GTSES-Wass thal is prrmarily
organic yvalh lo*to.moderate i no4gantc content
and is E gtas at etmospheric pnessur€,

Bgl Orgrnic gasos

861

862
BtrI
864

B6s
866
B6-/
868
B6S
BM

832
833
834
B3s

tfi



EXHIBIT 8*1.
(Refers to question 8,06(b))

\i/asr DrscRlpTtoN Coors

These waste description codes were developed specifically for this survey to supplement the descriptions listed
with the HCRA and other waste codes. (These waste description codes are not regulatory definitiohs.)

WASTE DESCRIPTIOH CODES FOF HAZ.AHDOUS WASTE DESCHIBED BY A SINGLE RCHA F ORU E COOE

A10
Alr
Ar2

413

A06
Atrt
AO8

AO9

AOr
AO2
Aatil
AO.l
AO5

Spent solrront {F0O!'F0O5. K086}
Other organrc liqud (FOOI.F0OA K0S6)
suil bonom (F001.F005. K006)
Other organrc sludge (F001-F0O5, K086)
Waste*atsr or aqueous mlrilur€

Conlaminated soil or cleanup residug
Other F or K rvaste, oxacuy as descnbed'
Concentrated ofl-spac or discarded
product
Empty contarners

lncineretor ash
Solidilisd troatment residue
othsr treatmont rsstdug (specrty in
"Facility Notes"!
Othor untroatsd wastB (specity in "Facrl.rr
Notes")

"'Exactly as descnb8di"means lhal thE wesils match€s lho descriprron ol th€ RCRA waste codo.

801
802

Bfi}
Bo4
805
806

Bg7
808

IHOEGAIIIC LIOUID$-Waste thahs pnmarrly
lnorganrc and hrgnly llurd (e.g., aqueous), wrtlr
low suspended rnorganic sglros and lour organrc
codt€fl|:

Aquerius *"sre i"lfn,row sotvents
Aqueous wastE tytth Itr othEf loxtc
ofganrcs
Spent acrd with.inetdls
Spcnt acl(' YYtthout matals
Acrdrc aqueous wa$e
Causlrc sofutron.qvrth metals bul nO

cyirntdes , , ,,

Cau$rc solution tyrth,metals and c)€ntdes
causic soluiaon *tth Eyanldss but rxl
mst8l3
Spcnt causic
Causic aquoorJs rvasto
lqueous uass with reacti\rD sulfidas
lquoous wrste trrth othr reactiwo (c.9..
rxplmiwrl ,

Other aquoous naste with high dissohrud
solrds
Other aqueous vyaste wlth loyr dissolved
solldS

815 Scrubb€r water
BtG Laacnata
817 Wasre liqurd mercury
Bl8 Other morganrc liquro {specrfy in "Facrlity

Noog")

IHORGAHIC SUtOGEi-Wssre thst ir primer-
ily rrrcrganrc, ynth moder8te.'t}ll€h walrf
contont and low orgenrc contsfrt: pumpeble.

Bl9 Lrmr sluclge rntlrout mqtsls
820 Lrme sludge flth m€tf,lr/m€tEl trydroudo

sludgE
B2l WsstowAtef trEet4rnt sludgn ffth tortc

oqanie
8t!l Olhor wqFtowetor trsatment sludge
8ft1 untreu€d plrring sludge mtrout clirnidm
8il{ Untrcated platrng sucgG wrth cytnidec
825 Other sludgo wrth qlltnrde
8il6 Sludgo wrth roasttw sulfider
BIII Sludge rvrth olhqf reactirres
828 Oegreesing sludgo wrth mstal scale or

ailings
829 Arr pollullon controldevrce sludge (€.9.,

lly ash. f,€t scrubbor sludge)
E3O Sediment or lagoon dragout contammated

wtth organrcs
Hll se<timont or leg@n dragout contamrnated

wllh inoeilnics ooly

832 Orilling mud
833 Asbestos slurry or studge
834 Chlorrde or other brrna sludge
835 Other inorganrc sludge (specrly in

"Facility Notes")

IiIORGAHIC SOLIOS-Wasto thar is primarily
inorganrc and solid. with lorv organtc contont
and low.to-modorats tvEter conloil; not
pumpablo.

836 $oilcontaminatedwrthorganics
eT/ Soilcontaminatod tyath inorganrcs onty
838 Ash, slag, or other rgsrdue lmm rnciner-

ation ol wast€s
BgS Other 'dry" ash, slag, or thormal

rgctduo

Haaogenatednonhalogsnatod sotvenr
rnlxture
Oil-watsr oraulslon or mtxture
Wssts oal

ConcsntratBd aquoous solulron ol other
oqanics
Corcentrated phenolics
Oqnnic patil. tnk, lecguor, or varnrsh
AdhosiYes or sxpoxtog
Paint lhrnner or potroloum digtilletes
Reaaive or polymgrltablo organrc tiquro
Other organrc hgurd (specrfy rn "Facrliry
Notes")

OFGIHIC StllDGE$-Wesro rhar is pnmanly
o(genrc. with low.t+moderilo lnorgenE $olidg
cofilent and watEf contont: pumpabls.
gfl Still bottomr ol halogenered (o,9.. chlon.

nated) sohnntsor othor organic tiqurdsgn Still bottoms of nonhatogonetEd
sohcntg or other organrc liqurrls

EI.il Oily sludgeg?4 Organrc palnt or rnk sludge
q75 Reactve or polymerrraDts organrcs
fE Resins. tar:. or tarry studgegn Eiologrcat traatment studgegI8 Sarage or other untrEatod brotogrcal

studgsgrg CIher organac aludgo (specrfy rn
"Facility Norcs")

OHGAI|IC SOLTDS-Wa$o that rs primanty
oqFn.c and solid, with ltr.t+moderate
inorganic content and water contentt not
pumprbh.

8S Hrlogenstod pesacide solid
Egl t{onhalogcnilcd p€rilicido solad
BSit Solirt rsins or polymenred organics
B8lt Spoflt crrbon
881 Heffiirt o,Ernac solid
B8S Empty 6bcr or plrfiac contlaners
886 lrD p.cts ol old chemtcalr only
Egt Lab pocls ol debrie only
888 Mixed lab psclrs
BAg Other halogonsted onganic mtid
Ego Other nonhalogonat€d organrc solid

ORGIHIC GASES-Waste that is pnmarrly
org8nlc wlh lo*.lomodofats inorganrc contsnt
and is r gas at atmocphenc pnmsu.o.

BSll orgnnt€ gasar

861

862
863
BGif

B6s
865
867
868
869
8?O

800
Br0
8il
812

813

Btc

840

84l

"Ory" lime or meld hydroxide solklr
chemi:alty "fired"
"Dry" limo or melal lldroxirto solirts nA
'txod"
Metsl scale, ftlings, or scrap
Empty or crushed metal drums or con
talno|,s
Banenes or banery parts. ca$ngs, cores
Spent solid lilters or adsorbents
Asbostos solids and dsbns
Metalcyanr do salts/chsmrcals
Rescliw cyanrde saltsJchomicals
RecAiw sulfide salts/chsmicrls
Other ffiaiw saltsJchrmrcalr
Other metal salts/c hemirxts
other wegs imqnnic chomimlr
l-ab peclts of old chomirnls only
t.ab pocl(s ol debns only
Mixed lab packs
Oiher inorBanic solirls (specity in
"Fscility Notss")

842
B€

B,l4
845
845
847
848
8{.9
Bso
851
Bsa
853
854
855
856

IHOfiGAHIC G SEFtltasilo that is pdmarity
inorg8nrc with t low orgnnic cofltotrt inC ls r
grs 8t Btmospheric prEsrs{lrt.

B.ff lrrcrganic gaso!

ORGIHIC LIOUIOS-Waste thal is primerity
orgsnic and is highly lluid, wrth low inorgrnac
solids contanl and low-llmodoril€ weter
contont.

858 Concentratsd solvont.watsr solution
859 Halogenared (e.9., chlonnatedl solwnt
860 Nonhalogenatedsolvsnt
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EXHTBIT 8-2.
(Refers to question 8.06(c))

HAI-IAGEHENT HETHODS,I

l{1 =

ll2 *

H3-

,H4 =

H5=

'' I

Dischhrge to publtcly oun€d
uasteirater treatment vorks
Dlgeharge to surface vater under
NPDES
Dlscharge 'to of f -s I te , privately
ouned' uasteyater treatment uorks
Scrubber! a) caustic; b) vateri
c) other
Vent tos a) atmosphere; b) flare;
c) 'other (spectfy)

H6 = Other (specify)
I

TBBATI{BTIT AI{D RECTCLITiG

Incineratlon/ therral treatuent
1I Liquid inJeetlon
2T Rotary or rocklng kiln
3I Rotaryr,klln'v!th a liquid injection

uni t
4I Tvo stage
5I F{xed hearth
6I HuItiple hearth
7I Flutdized bed
8I Inf ra'r'bd
9I Fume/vapor
10I Pyrolytlc destructor
11I 0ther lnctneratl,on/thermal

t reatmen t

Reuse as fuel
lRF Cement kiln 

:

zRF Aggr,egate kiln
3RF Asphalt ktLn
4RF 0ther'kiln
5RF Blast furnace
6Rf Sulfur recovery furnace
7RF SmeIting, melting, or refining

8RF
9RF
lORF
11RF
1zRF
13RF

furnace
Coke oven
0ther lndustrlal furnace
Industrial boiler
Utiltty botler
Process heater
Other reuse as fuel unit

Puel Blending
1FB FueI blendlng

Soltdtftcatlon
15 Cement'or cement/sillcate processes
2S Pozzolanic processes
35 Asphaltic processes
45 Thermoplastic techniques
55 0rgani-c polymer techniques
65 Jacketlng (macro-encapsulation)
7S Other solidification

Recovery of solvents and liqutd organics
for reuse
tSR Fraetlonatlon
2SR Batch stilI distlllation
3SR Solvent extraction
4SR Thin-film evaporation
5SR Filtration
6SR Phase separation
7SR Dessicatlon
8SR Other solvent recovery

Recovery of uetals
1HR Activated carbon (for metals

recovery)
zHR Electrodlalysis (for metals

recovery)
3HR Electrolytic metal recovery
4HR fon exchange (for metals recovery)
sHR Reverse osmosls (for metals

recovery )
6HR Solvent extractlon (for metals

recovery)
7HR Ultrafiltration (for metals

recovery)
8HR Other metals recovery

Ilasteyater Treatuent
After each rrrasteuater treatment type

I is t ed belov ( lLlT 66gT ) spec i f y
a) tankl or b) surface impoundment
(i.e., 63lITa)

Equalization
1I'lT Equalization

Cyanide oxidation
2llT AIkaIine chlorinat ion
3tlT 0zone
41{T EIec t rochemical
5HT Other cyanide oxidation

General oxidation (includtng
disinfection)
6lIT Chlorina t ion
TllT 0zonation
8gT W radiation
9!IT 0ther general oxldation

Chemical precipi tationl
10llT Lime
l1llT Sodium hydroxide
l2llT Soda ash
13uT Sulfide
14!lT 0ther chemical precipitation

Chromium reduction
l5lIT Sodium bisulf ite
16VT SuIfur dloxide
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EXHIBIT 8-2. (continued)

UAI-IAGEI.IENT HETHODS

17Ut Ferrous Sulfate
18lm 0ther chromium reductlon

Complexed metals treatment (other than
chemical prebipltatlon by pH adjustment)
l9llT Complexed metals treatmenl

Emulslon breaking
20ltT Thermal
21gT Chenical
22llT Otheq,,,emulsion breaking

Adsorpt ion
23!lT Larbon adsorption
24llT Ion exchange
25lIT Resin adsorption
26lJT 0ther, adsorption

Stripping
27lIT Air strlpptng
281{T Steam stripping
29I{T 0ther stripping

Evaporation'
301IT Thermal ,

311IT Solar :

321JT Vapor rqcompression
331{T Other, evaporation

Filtration
34VT Diatomaceous earth
35IIT Sand ; i

iout Hur t'imedt'a
37UT Other, .f iltration"
Sludge deyatering
38lIT Gravi'ty thickening
39tlT Vacuunl f iltration
40$T Pressdrd 'f tltration (belt, plate

and fraiier or leaf )
4_1lIT Centri f uge
42$t Other :sludge deuaterlng

Air flotation
{iut-oi*""iraO air flotation
44UT Partial aeratton
45lIT Air dlsperslon
46Yf 0ther; air flotation

OiI skimming
47IIT Gravi ty separatidn

48IIT Coalescing plate separation
49lfT 0ther olI sklmmlng

0ther ltqutd phase separatton
50lJT Decanting
5lllT Other Iiquid phase separation

Biological treatment
52gT Activated sludge
53tIT Fixed film-triekllng filter
54llT Fixed f ilm-rotating contacror
55lIT Lagoon or basin, aerated
56lIf Lagoon, facultative
57lfT Anaerohic
58lIT 0ther biologlcal treatment

0ther vastevater treatment
59llT [{et air oxidation
60llT Neutrallzation
6ltlT Nltrificatlon
62YI Denitrification
63llT Flocculation and/or coagulation
64m Settllng (clariflcatlon)
65llT Reverse osmosls
66ffi 0ther uasteuater treatment

OTEEB gASTts MEATI{BIT

lTR 0ther treatment
zTR Other recovery for reuse

ACCT'HTIIATIOH

1A Containers
2A Tanks

STOHAGB

tST Container (i.e., barrel, drum)
2ST Tank
3ST lJas te pi Ie
4ST Surface impoundment
5ST 0ther storage

DISPOSAL

1D LandfilI
2D Land treatment
3D Surface impoundment (to be closed

as a landfill)
4D Underground inJection well

rChemical prectpitation ls a treatment operatlon vhereby the pH of a uaste ls
adJusted to qhe range necessary for removal (preclpltatlon) of contamlnants.
Houever, if 'the pH is adjusted solely to achieve a neutral pH, THE OPERATI0N SH0ULD
BE . CONSTDERED NEUTMLTZATToN (60rrr)
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PART C TNAI{SPORTATION OF RESIDUALS TO OFF-SITE FACILITIES

8.07 ldentify any
CBI process block

instruct ions
t _l

Stream
ID

Code Special HaT4ling._I.ns f .ruc t ions

ilaw

8.08 Identlfy thosi constructlon naterials that are recouuended (conpatlble) for
con-talnlng or transportlng th6 llsted substance, and those naterlals that you know

CBI could cause a.dangbrous reactlon or slgnlflcant corroslon (lnconpatlble) lf they are
used to contaln or trgnsport the llsted substance.

t-l , 1,,,

Streau r Construction l{aterlals

Cgde ,: 
. .'Colpatlble contalnpent uatertals Incorpatlble Contalnment llaterlals
i rlott€-----.-.-.1._: l',,.# JLZIJ:--

I .l Hark (X) this b.o* tf you attach a contlnuatlon sheet.

special handling lnstructions for the residuals ldentified in your
or residual treatment block flov diagram(s). (Refer to the

tor an example. )
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8.09

CBI

t-l

Identlfy eadU' otf-slte faclllty (lncludlng POns) that ranages the reslduals
ldentlfled tnryoui process block or resldual treatment block flow dlagram(s), and th:
qusnttty .ttdt pdeh nanaged, during the reportlng year. Photocopy thls questton and
couplete lt, sep4rately for each off-slte faclllty.

i .,
.'1 . Streah ID Code Annual Ouantlty (kg)

:; 8 NONE
trc Efn,rto k?

I,JK

Factlt ty Name rErtrlErE-rtre-trr-r-r .tlr_ r-r-r_ r_r*r-r-r:rlr -r_ I

Address tztEt- tE ad arl- 1Z tT 16 r Er t - I- I - I - r - r - r - I - I - I - I - I : I - l
. Street

l.t .

EPA Identification Number (i.e.,
Hazardous llaste FaciLity ID Number)

,l ,,

i

I

tEtTtTtZrFrErErTtErtrr r-r:r-.r-t-r-rll-l_t-t-t_ t l-I
Ci tY

tTtT t tTtFrrrTttrt--r-r-r_r:rS[aE - -zip Codil

t_r-t_r _r:t;r:r-r:t-rqrKl

[-l Hark (X) thls' box if ' you attach a continuation sheet..

63



8.09

CBI

I_I

Ident,ify, eBFh'off*siIe facility (including P0TI{s} that
tdenttfied'i.n your process block or residual treatment
quantity tha! each managed during the reporting year.
complete it i'eparately for each off-site facility'

Stream ID Code Agrga-I .Quantity (Fg)

/2,{
8{ E-04

Facili ty tEWt:LtW I r,r t 7 t T tE r - t t te I F I ffi r f t q I . t7 tEt4i . I - t - I . i

manages the residuals
block flow diagram(s), and tht
Photocopy this question and

gE

Addres e I E t - t il- t E t A1T t- 1T lVI 5 t E{ E I - I tr tT 1- t- lEtdlfl- 1T td ITL- t

lr tzrFtErFrHrZrFrErE';l;l-t-t_ I-t_t-l-t-t-l-t-t-t I

tatat tTtT lLltrrEI--t_t-t:l-r

r-r_r-r-r-r-r*r_t - r_rEtEl

'':
EPA Identification Number (i.e.,
Hazardous ll4ste Faciltty fU Number) '.,.,, e ,...

l"

i,t

l-l Hark (I() thls'box if you attach a continuatlon sheet.'
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PABT D ON-SITE RESIDUALS HANAGEMENT INFORHATION

8.10 Ident.l f lcat i,on.. Perml t . Numbers -- Llst any appllcable ldentlflcatlon or perult nunbers
for your, factllty; . ,'

,'i,

EPA National l.PoLlutant Discharge Ellmination System
(NPDES). Pgrmii ttOr (q) .... r t r r. r.. r r r. r r. r.. r r r r r r. r r r r.. r .. r r. i r

(discharges i,[o, surface water)

J,

EPA Underground Injection IIeII
(UIC) Permit NO.(S) .r r. rr r'.. r r r. r. r r r r...... r.... r... r.... r.. r.
(underground injection of fluids)

EPA Point Source Discharge
(PSD) Pgrmit l*l0.(S) 1.. r.... +.. ' r.. r r r.. r.. t r t...... r..........
(atr emissions. from point sources)

EPA Hazardous l,las te Hanagemen t
Faciligy Pgrmit No.(s") ...r.r.. r r r r '... r r... r. r. r..... r. r r r r ! r r r r o

taa.tttlatltaaatlaat ataella F{-Z'oo{TF

0ther EPA Permits (specify)
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8. 11

CBI

t-I

Qn-Slte Storage or Treatment in Piles Complete this table for the five
Iargest (by volume) ptles that are used on*site to store or treat the residuals
identified in your process block or residual treatment block flov diagram(s).

Frequency
of Transfer

and/or
Handl I ng

Operat ionslPile

Quant I tY
l.lanaged

' per Year
(gub'ic meters)

Under
Roofed

Structure
( Y/N)

Type of
Contain-

men t
Provldedl

Synthetie
Liner
Base
( I/N),

S t ream
ID

Code

3
. ir

Indieate if
by circling

Yes r.r..rrr

gffice of So1id llaste survey has been submitted in lieu of response
the appropriate response.

r.rrrt 1

ruie thel fotlovlng codes to deslgnate the type of contalnment provldedr

C L go[ple,te (lncludes both dtke containnent and underground (Ieachate)
contalnfieht )

P1 - Partial-l' (lncludes Just dlke cont.lnment)
P2 - Partlal-2 (lneludes Just underground (Ieachate) contalnment)
N ;.None .' ,'

zga8te tray lle dlrectly on'the synthettc llner or the llner nay be covered vlth a
clay layer' . ..

3use the follovlng cobes to deslgnate frequency of transfer and/or handllng
operat ions;

A = Daily
B = IIeekIy .

C = Honthly
D = Other (specify)

:

lr-r
65

Hark (I() thig,box if you attach a contlnuation sheet.



8. 12

CLI

t-l

0n-Site Storage or Treatnent in Tanks Complete
tanks that are used on-site to store or treat the
treatment block flow diagram(F).

Design Quanti ty
Capaci ty. per Yeaf

Treat-
ment@

the folloving table for
residuals identified in

the five largest (by volume)
your process block or residual

Average ,. Part of
Length llastevater

of Trea'tment
Storage Tgaig, '

(days). (I/N)'.

Type of
Con tainmen t
tioyidedl

Strean
ID

Code- -. Tank

--

1

Indicate if Office of So1id l{aste survey has been submitted in lieu of response
by circling the appropriate response.

s
o\

1

2

'Indi".t" nS, for storage or use the codes provided in Exhibit 8-3 (vhich follovs question 8.13) to
deslgnate treat[ent types

'T.e"treot train frou vhich vastevater ls discharged under a NPDES pernit or ttrough a sever systeD to a
publicly ovned treatnent vorks

3use the folloving codes to desigaate the type of containment provided:

C = Couplete (includes both dike containnent and underground (Ieachate) containnent)
Pl = Partial-l (includes just dike containnent )
P2 = Partial-2 (includes just underground (leachate) contalnnent)
N = None

t-l Hark (X) this box if you attach a continuation sheet.



8.13

CBI

t-l

On-Slte Storage, Treatnent, or Disposal i! Contalners -- Cohplete the folloving table for the five
(by voluue) tipes of free standlng contal.nera that are used on-slte to storer treat, or dispose of
residuals ldentifled in your proceas block or residual treatDent block flov diagrau(s).

Container
.--F_

Des ign
Capaci ty
( }i ters )

llfr

Quant i ty
Stored

per Ygar
( Ii ters )

Treat-
men t

TyFesl'-

. Average
Length of

.. Ftoragg,- t da.ys.")- 
,

Average
Daily
Stored

Quelli tY

Haximum
0perat ional

Storage
Capaci ty
(liters).

Storage
Base :

Haterial2

larges t
the

S t ream
ID

, - Code
#

Indicate if Office of Solid lJaste survey has been subnitted in lieu of response
by circling the appropriate response.

o\
YgS...rreraaar.....rr...+aaaaa.e..a....rraarar.ta..r.....+.t

NO.aa.a.rara+aaaa.a..a.aaaaaaaa..a....raaaaraaataaataataa.e..r.aartaaatai

tlndicate nsn for storage and use the

If residual is stored, indicate (Y/N)
collect and contain surface runoff

'U=* the folloving codes to designate

A = Concrete
B = Asphalt
C = Soil
D = 0ther (specify)

codes provided in Exhibit 8-3 to designate

in parenthesis vhether the storage area is

storage base materials:

treatment

des igned

types

and operated to

t _l Hark (X) this box if you attach a continuation sheet.



EI{TIIBIT &3
[HEffi^S IU fiJESITCI,E 8.12, 8.13, AIS 8.29J

SASTEIIATER IT.EATI{EIT TYPES

IIASTEITATER ITEATHBTTT

Bquallzatlon
1llt Equatlpatlon

,I

Glanide oxidatlon
2lIT AlkaLine chlorinat ion
3lJT 0zone
4lflf Elec t rochemi cal
SllT 0thei ,cyanide oxidation

General oxidation (tncluding dlslnfection)
6l{T Chlorina t ion
7l{T Ozona t ion
EIIT W ftadiat ion
91IT Other' general oxidation

Chenical Precipi tat ionr
10ltT Lime
11lIT Sodium hydroxide
12lJT Soda ash
13lfT SuI f r*de
14lJT Other chemical precipitation

Chrouiuu' reduc t ion
15tJT Sodium''bisulf i te
16HT SuIfur dioxide
l7lIT Ferrous sulfate
l8llT 0ther 'ihromium ieduction

,' i

Couplexed ;uetals treatnent (other than
cheoical :precipitatlon by pE adJustnent)
19I{T Comp}exed metals treatment

1

BnuIslon,'bieaklng
2qIJT Thermal
21IIT Chemical
22tlT 0thei emulsion breaklng

Adsorption
23IlT Carbon adsorption
24IJT lon ex,change
25UT Resin adsorption
26lfT Other adsorption

Stripptng
27lJT Air stripping
28tlT Steam stripping
29l,lT 0ther stripping

Bvaporatlon
30ft Thermal

3lHT Solar
32HT Vapor recompression
33[IT 0ther evaporatlon

Filtratlon
34llT Diatomaceous earth
35gT Sand
36lIT HUI t imedia
37lIT 0ther ftltration

Sludge devaterlng
38UT Gravi ty thickening
391JT Vacuum filtration
4011T Pressure f iltration (belt, plate

and framer or leaf)
411IT Cen tri f uge
4ztlT 0ther sludge devatering

Air flotation
43IIT Dissolved air flotation
44lIT Partial aeration
45lIT Air dispersion
46lJT 0ther air flotatlon

Ott skinning
47lIT Gravity separation
4BIJT Coalescing plate separation
49UT 0ther oiI skimming

Other liquld phese separatlon
50UT Decanting
51LIT 0ther liquid phase separatlon

Blological treatnent
521IT Activated sludge
531{T Fixed film--trickllng filter
541IT Flxed ftlm--rotating contactor
551IT Lagoon or basin, aerated
5611T Lagoon, facultative
571IT Anaerobic
58lIT 0ther biological treatment

Other uast€vater treatnent
59tJT llet air oxidation
60lJT Neut ralizat ion
6llJT Nitrification
62UT Deni tri fication I

63tJT Flocculation and/or coagulation
64!lT Settling (clarification)
65tJT Reverse osmosis
66LIT 0ther vastevater treatment

rChemical precipitation is a treatment operation r,rhereby the pH of a yaste Is
adJusted tq the range necessary for removal (precipitation) of contamlnants
Hoveverr'if'the pH is adjusted solely to achieve a neutral pH, THE OPERATIoN SHoULD
BE CoNSIDERED NEUTRALIZATI0N (60r{T).
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8.14 0n-Slte Burnlng ln Bollers
(by capacity) boilers that

CnI process block or residual

t. I

Boiler 1

-- Complete the following table for the five largest
are used on-site to burn the reslduals identified in your

treatment block flov diagram(s).

Average
Boi Igr

' "jii

Average
FueI

Replacemgn t
Rat io'

(1(l

St ream
ID

Code

I

2

Boiler Type

NA

-:

ri'I,ndlcate'lf 0ff,lce of Soltd llaste survey has been submitted in lieu of respons€
by circiing the appropriate response.

Ygq .,: 
.., 

r r a r a. a r r r a a. r r.. r. r.l a r r a r a a a a a r r. a a r r r r r a a a a a r r a r a a r e r r a a a a. a r a

NO a a r t t a a a a r t r t t r r a a l r a r r r t t a l l l r r . a . . a . . t a . . a . . r . . . a ? r a a r a a a a a a r a a r r a a o a a l a

tU=" the follorulng codes to designate boiler typel

F = Fire tube
U = tlater tube

,'Designate the average boiler load vhen firing residual (percent of eapactty)

'Designate the avErage fuel replacement ratlo as a percentage (heat-input basts)
,i

'.,i

,t

.i

:

l

l-l Hark (X) thls box if you attach a continuation sheet'
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8. 15 Complete the folloulqg table for the flve largest
on-site to [ur-n the residuals identtfied in your
block flov diagram(s).

(by capacity)
process block

boilers that are used
or resldual treatmentt qpr

t-1
BoiIer

Boiler Heat
Capaci ty

(heat input in kJlhr)

Primary
Boi Ier
FueIl

1

Indicate if 0ffice of So1id llaste survey has been submitted in lieu of response
by circfing the appropriate response,

I

a a a t, a a a a e a a a f a t I I a a I a at a a l a I a a a a a a a a l a a a a l t l t t I a a a a a a a a a t a at a a I a t + I I

tU*" the followlng

A = Oit D
B=Gas E
C=CoaI :

codes to deslgnate the prlmary boiler fuelr

= I{ood
= 0ther (specify)

thls box lf you attach a contlnuatlon sheet.t-l Hark (x)

70



8. 16

CBI.

I-I

Provlde the, folloclng lnforoatlon for the reslduals ldenttfied ln your process block
or resldual jtieatoeni biock flov dlagram(s) that are burned in on-ilte bollers.
Photocopy thlb,questlon and complete it separately for each boller.

Stream ID code(s)
. J,.

,:,,

Btu content (.J/kS)

Average

Hinimum

content (tt by vt. )

Office of Solid l{aste survey has been submitted, in lieu of response
the appropriate response.

f . 1

a t I l a,l a I a t a a I a I r I a a t I + a a a a a a a a a a a I a a a

Residual, as Fired
(or residual mixture

if residuals
are blended)

Boiler Fuelr os Fired
( residual( s )

plus
prijnary. f uel)

lr:, Hark (X) this:box if you attach a continuation sheet'
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8. 17

CBI

t-I

Complete the folloving table
on-slte to burn the residuals
block flow diagram(s).

for the five largest
identified in your

bollers that are used
or residual treatment

Tota1 Metal
Con ten t

(X by weisht)
. Ayg,. {."t!:

(by capaci ty)
process block

LoileI
I

Stream
ID

Code
Lis ted

He ta] 1

Indlca'te lf 0fflce of Solld Uaste survey has been subnltted ln lleu of response
bf cfplltng the appropriate response.

Yes ...i ...... 1

:

No ...,.... ..:... ..,,,,. 2

tA llsted netal ts eith'er an EP toxtc metal or a netal that ls lncluded on the
Callfornla Llst (as deflned ln sectlon 3004(d)(2) of the Resouree Coneervatlon and
Recovary.Aet)'

t-l Mark (x) box if you attach a continuation sheet.
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8.18 Corplete thdl folloylng table for the flve largest (by capaclty) bollers that aie used
on-slte to burn the reslduale ldentlfled in your process block or resldual treatrent

CBI block fkiv diagran(s).

l_l l

Boi ler
Types of Emlssions

Data Available

Indicite,lf Offlce of solld llaste survey has been subnltted ln lleu"of r€sponse
by. ctrc.lrtirg the. approprlate response.

'Yes .i.,l; ..... I

No ..;... . . . ;.I.. :. ........ 2

'Use the fol.lovlng codes to deslgnate the alr pollutlon control 4evlce:

S . Scrubber. (lnclude lype of serubber in parenthesls)
B = Blectiostatlc preclpl tator
0 = Other (specify)

Air Pollution
Control Devicel

L

l,-,
73

Hark (X) this hox if you attach a continuation sheet,



9,19

CB.I

I.I

Stack Paranetirs --.Provlde the follorlng lnfonmtlon for each of the flve largest
(by capactty) 'bollers that are used on-slte to burn the reslduals ldentlfled ln your
irircesi Utotic or resldual treatnent block flov dlagran(s). Photocopy thls questlon
and complete it separately for each boiler.

BOllgf,nUmber''....r.rr. rr.....r..t....rr....r.....r. rr r r.r ,rf/A

Stack height,'.'.. r. r r. r r. r. r. t r r........ r. r.. r......... r...

Stack inngr diametgr (at outlet) ... r, r... r.... r.. r r r r... r

EXhaUSt tempefatUfg . r. r... r.. r... r r. '....... r r.. r r. r.....

Vgrtical or ,horizontal stack , r. r r i........ r e.... r.... r. '.

Annual emlsstons for the listed substance . r r. r r. r r...., r.
'

Hetght of attached or adjacent building r.. r.. r r r.. r......

llidth',,of ,attaghed or adjacent building .... r r. r r.. r... r..,

Building cross-sgctional area r.... r.. r. r. r...............

EmiSSiOn gX,it velOCity q r r '. r....1..... r. r... r............

Average gmiis'ion uatg, of exit stream ... r r r. ' r.. r. r... r. +.
:

r t,

Haxidrum emi$s-fon rate of exit stream

Average duratlon -of maximum emission

Frequency of maximum emission rate of

a tta a a a tta t a t a a t a aa a a

rate of exit stream r

gxit stream ...'rrrr

oc

(V or H)

kglyr

m

m

2
m

m/sec

kg/min

kg/min

min

t imes/year

Indicete if Offjce of Solid tlaste survey has been submitted in lieu of respons(
by circllng the appropriate response.

Yes r r a r . . a a r r r r . . . . . . . . r r r . . r . r r r r . r t a . t r . r . . . . . . . . . . . I a t I i . I . r . I a a I I . . . . . a t J

NO a a a a t a a a a t r t a a a a a r a r a a a a a a a a a a i r r a a a r r a t t t a a a a t r t a.t a a a t t a a a i t a a a a a a a t I I t a t /

(} 
f -t Hark (X) thls box tf you attach a continuation sheet.
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8.20 0n-Slte Bur lng ln Inclnerators -- Conplete the follovlng table for the three larges I

(by capaclty) lnclner'ators that are used on-slte to bunr the rcsldusls ldentlfled ln
CBI your process block or.resldual treatnent block flov dlagrau(s).

I_I
rl

Incinerator
IncinerAtor

TyPe'

Primary
Incinerator

Fuel2

Average FueI
Replacengnt

Ratio'

Streau
ID

Code

1

Indicate if Office of Solid l{aste survey has been submitted in lieu of respons€
by circling the appropriate response,

YgS a r aa l r ] r r a r l r a a r r r r. r r r r a r r a a r r r r e a... r.rr....rr...a.aaaalaaaaarraaraaara

NOaaaaaartraratraaaraaare.raa.arrorr.r...r..aa.a.a.raaaaaaaaaaaaaaaaaaarraar

t

6I

tU"" the followlng codes to designate

1I = Liquid injection
2I = Botary qr rocking kiln
3I = Rotar,54 kiln r+lth a liquid

injectiprl unit,
4I = Tvo stage
5I = Fixed ,hearth

'Use the folloving codes to
' .,';, ,i _ t,' .

A = OiI
il=c;;
C = CoaI

sDesignate the percentage of
capaci ty)

the incinerator type:

6I = t'lultiple hearth
7I = Fluidized bed
8I = Infrared
9I = Fume/vapor
LOI = Pyrolytic destructor
11I = other (specify)

designate the

D=
E=

primary ineinerator fuel:

IIood
Other (specify)

auxiliary fuel used vhen firing residual (pereent of

l'r
75

.:
Hark (X) this box if you

!

attach a continuation sheet.

I
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8.21 Complete
are used

CBI treatment

I_I

Incinerator

the folloulng table for the three largest (by capactty) inclnerators that
on-site to burn the residuals identified in your process block or residual
block flov diagram(s),

Incinerator Heat
Capaci ty

(heat input in
kJ/hr )

Feed
T-yp"'

3

Indicate if Office of Solid l{aste survey has been submitted in lieu of respons
by clrcllng the appropriate response.

YgS ,r r a t r . r . r a a . . r . . a t a r a a t a a a t a a a a r r . r r r r r r . . . . . . . . r . . . . . a r a a . t t t r r t a a a t

NO a a a'a a a t a a a a a r r a a a t e a a r r r r ? r r r r a r r a a r r r a a a r r a + a r a r tlr t a t r a a a a a e a r a r r a a a a a a a e

lUse the follouing codeb to designate feed type:

A = Ltquid nozzle type (specify)
B = Atomiz,ihg pressure (specify)
C = Solid-balch charge
D = Solid:'cgntinuous charge

t I-l Hark'(x) this box if you attach a eontinuation sheet.
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t

8,22

CBJ.

I-I

Descrlbe thd: 'combus ! lon chamber
(by capacity,), lncinerators that
yourproces$ block or re'sidual

fnetnerator SFqondary Primary Seco{rdar{ Ef imflry_ Sqcond-ary

fndicate if 0ffice of Solid llaste survey has been submitted ln lteu of response
by circling thg appropriate response.

YgS . t't t,q r r t r r i r.r... t... t. t + t. . r r. r.. . .. r t.. r. . r ... r. r r. a a a r r.. +. r r r. r r.. r r r r 1
rl

NO t r .' a i i . . . . . t r r a r r a a t r . r . . r . . . . . r r . r . . . . . . . . r t . r t t t t t r l . . r ! r . . . r r . r r r . , , , , . 2

design parameters for each of the three largest
are used on-site to burn the residuals ldentified in

treatment block flow diagram(s).

Combus t lon
Chamber

Temperature ( oC)

Location of
Tempera ture

Honi tor

Residenee Time
fn Combustion

Chamber (seconds)

8.23

CBI

I-1

Complete the fqlloving table for the three largest
are used on-slte to burn the residuals ldentified
treatment block flor,r diagram(s).

(by capacity)
in your process

lnclnerators that
block or resldual

Types of
Emlsslons Data

AvalIabIe
Air Pollution

Control Devicelfncinerator

Indicate if Office of Solid
by circling the appropriate

lYeg rtr. .,;.. . . . . . . . : . .......... 1

No . .l:.j 
:t : . . . . . , . . . . . ; . . .....2

,:

luge the foltro'rrtng codes to deslgnate the alr pollutlon control devlcer

S -.Scrubber '(lnelude type of scrubber ln parenthesls)
B = B1€ctrostatlc preclpl tator

IJA

llaste survey has been submitted in lieu of response
response.

0 = Other (spectfy)

you

77

at tach sheet.continuation



9.24

.c..BI

r I

Stack Parameters Provide
three largeqt (by capacity)
identtfted'ln your process
Photoeopy qhi'F questlon and

the folloving lnformation
lnclnerators that are used

block or resldual treatment
complete it separately for

on stack parameters for the
on-slte to burn the reslduals
block flow dlagram(s).
each incinerator.

:

Stack,height,i:,. r. r i. r r,,

Stack inner diamgter (at outlet) ....... ..... r r. f...... r..

Exhaust temperature . r.....
Vertlcal or horizontal stack

Annual emlssiens for the listed

Height of attached or adJacent

oc

(V or H)

kg/yr

m

m

2
m

m/sec

kg/min

kg/min

min

times/year

submitted in lieu of response

substancg . r. r i . r r.. !.. r r.

building r r r r l. r r r r. r r', r..

I{tdth of attached or adJacent bulldtng .... }.. r.. r..... r r r

Buildlng cross-sectional area r.. r r. r e.... r r... .. r r.. +. r r.

Emission gxit velocity .rr.. rrtrr.. rrr..r*r.......,r..r. r

Average gmission ratg of gxit stream * r r.. r r,.., r +.......

Haxlmum gmls'sion ra,te of gxlt stream ... r..... r. t...,.,. t.

Average durhtion of maxlmum emission rate of exit stream .
I,,,

Frequen'cy of md,ximum emission rate of exit stream ...,.
Indicate if Office of Solid l{aste survey has been
by circllng the appropriate response.

YgS a t I . r t I t . r r . t r r a a a r a a a a a r r a a r o r . r r r . . . . . . r . . . . . . r r . . . r r r r . r l r r r r r r . r r l . . i

No a r . r t t a r a a a a r a a a a a a a t a a a a t a r t a r a a r r a r . a a a r a r a r r a a a a a a r a a a t a r a a a a a t r t a a t t a t

1

2

(x)
:'), ,,

this'box if you attach a continuation sheet,t-l Hark
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8.25 Provlde the, follovlng lnforuation on the lnclnerator feed for the three largest (by
ccpaelty) tnelnerators thet are used on-slte to burn the reslduals tdentlfled ln your
process block" or resldual treatnent block flov dtagran(s). Photocopy thls questlon
and cohplete, it- separately for each lnclnerator.

CBI ,

t .] IncingratOf'l pumber ..r..1r.....r........ r. r r..+. o.... r 'r..

Stream' ID'codF,(s) tta a a aa a atia a I I I a a a.I ta a a a I t+a a I a aataaaa

Residual, as Fired
(or residual mixture if
residuals are blended)

fncinerator FueI,
as Fired

(residual(s) plus
priggfv_ Lu-el). .

' 
| 

" 
t'. 

;

J,' '

Btu content , (.UkS)

Average

tlinimum

Feed rate (ke/hr)

Feed rate (J/hr) ('kg/hr x

Total halogen cprltent (7.

Average

Maximum ;.
Total ash content (7"

,I

Average I ,

':,
Maximum

Tota1 vater content

Average

Haximum,

by veight )

(2I b5p weight )

J/kg)

by veight )

Indicate if 0ffice of Solid Vaste survey has been submitted
by circling the appropriate response.

in lieu of response

YgS rr l..a a a a a a r. a... a r a a. r a i a r r.. a a r... r r r + r.. r a... r r + r a a t a a a a a a a a a.r i. t r. t r r 1

2

lf-l Hark (x)
,i

l,''this box if you attach a continuation sheet.
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8,26 Provide the tolloving informatlon on the incinerator feed for the
capacity) incinerators that are used on-site to burn the residuals

qpl process block or residual treatment block flov dlagram(s)'

t.I

three largest (by
ldenttfted in your

Total Hetal
Content

(tt by weight)
Srg. Hax.Incinerator

Stream
ID

Code
Lis ted
Metall

:,.

Indicate if 0fflee of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response.

Yes

No

tA listed metal
Caltfornla Llst
Recovdry Act )

toxic metal or a metal
section 3004(d)(2) of

that is lncluded on the
the Resource Conservatlon and

is either an
(as defined

EP
ttn

this box if'you attach a continuation sheet.l-l Hark (x)
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o 
8'21

CBI

t_l

On-Site Storage, Treatment or Disposal
followlng table for each on-site land
dlspose of the residuals identifted in
flow diagram(s).

in a Land Treatment Site Complete the
treatment slte that is used to store, treat, oI
your process block or residual treatment blocl

Total area ".tiu.Iy used for land treatment ..... ..., //A ^'
Average slope of sitg (degree incline) .., r r. r.. r.,. r. r, r r + +

Surface water runoff managementl

Indicate if Office of Solid }laste survey has been submitted in lieu of respons€
by circling the appropriate response.

YgS a a' a ,+'l r + a r . . r. . r . o . . r r r . a a r r . r r r . r a . a . a a a a . a a r r + r r a . a ] r r a a . r a a . a r a a a a a a a . a a l

,:
NO l o'l r a, a a a a a r a t a 0 a a t e t a a a a a a t r a . . . . . . . . . r . . . r r . . . r r . a r a a . a l a a a l r a a r a r l t a a a r a 2

tU"" the'fo:I:loving codes to describe

'a ." a 'A = Collectron prror to treatment
B = Reapplicatiin tg the site

the management practices for surface uater

Canalization prior to treatment
Other (specify)

r
D=

this box if you attach a continuation sheet.l-l Hark (x)
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7

8, 28

CBI

I]

Complete the following table for the residuals
residual treatment block flow dlagram(s) that
treatment operation.

ident i fied
are managed

your process block or
an on-site land

aIN
tn

Stream ID
Code

Year Land Hethods Used to
App1y Res i{-u-a}s 

I Application
Ra te'

Indlbate. lf offlce of Soltd llaste survey has been submltted ln lleu of respons:
. by elrctrlng the approprlate resPonse.

.,
----:-!------

ruse the foliovtng codes to descrlbe the method(s) used to apply reslduals to the
land traatlrent sl te!, ,:.. 

:

A = Surface spreadlng or
B = Surface',spreadin[ or

deplh,gf 
- - 

cm
C = Subsurface injection

spray
spray

toa

irrigat ion
irrigat ion

depth of

r+i thout plov or disc incorpora t ion
uith plov or disc incorporation to a

cm
D = Other'('speeify) :

'Us" the folloving eodes to deslgnate the applicatlon ratet

A = Daily '

B = I{eekly
C = l,lonthly
D = 0ther (specify)

I

Treatment Initiated

l:l Hark (X) th,is box if you attach a continuation sheet.
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8.29 0n-Slte Storage, Treatrent, or Disposal in Surface fnpoundnents -- Conplete the folloving table for the five
' Iargest (by volune) surfaee lnpounduents that are used on-site to treat, store, or dispose of the residuals

CBI ldentifled ln your process block or resld,iFl treatrent block flov diagrau(s).

II
Storage ,

Disposal or , Average
Iotal Treatment- , :Besidency,'.

(Iitersi eppiicablel " (dalrs)z

LEACEATE. 
COLLECTION

SYSTEH

.Impound-
ment

SY]I"IEETIC LINER
. Noi._ Thick-

of. - --ness-

Liners ("r)3

No;'
-of
Liners

Thickness
(i*)' :

Stream
ID Code

'Ins taIIed Collec ted(Y/N) Cviul

3

E
(.*,

Indicate if Office of Solid lIaste survey has been submitted in lieu of response
by circling the appropriate response.

Ygs.a.aaaaaaaaaa+aaaaaa.aaraaa.aaaar.....aa..+r....

NO .. a a. r a e a....e ..r e a r.... a r a oa.... r... !.a. r...1r... r. ......

rlndicate ns for storage, nDr for disposal, or use the codes provlded ln Bxhibit 8-3 (shich fotlows questlon
8.13) to designate treatnent tlrpe

'Indicate the residency time for
parenthesis using the following
that collects on the bottom:

A = Daily
B = Ileekly

'Itdicate the thickness of each

the surface impoundment's flov through stream. In addition, indicate in
codes the frequency vith vhich the inpoundment is dredged to clear the residue

C = Honthly
D = 0ther (speci fy)

Iiner

I -l Hark (X) this box if you attach a continuation sheet.



8.30 0n-Site Disposal in Landfi1l
cells that are used on-site
block flov diagram(s).

Complete the folloving table
of the residuals identified

the five largest (by
your process block or

volume) landfill
residual treatment

Cells
to dispose

for
in

cBr

I_I
'Landfill

CeI1

STIITHETIC LINER S t ream
Thickngss

Haterial (-"m) t
ID

Code

CI.AY TINER
No; ot

s
$.

z-

aJ

fndicate if 0ffice of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response.

YgS+aa..t.....a.lata..aaaaaaaaaaa.r.a.aaar.aaaaaa.irara.aare.raaa...*...1

NO t..ta aaa a aar..... a....r. r..a aa r r aaa a r r r aa a r. r.. r.. r......... e a aaa a 2

tlrrdicate the thickness of each liner

l-] Hark (X) this box if you attach a continuation sheet.



g, 3t

CBI

t:I

State the, tp.ta1
,( ,

i

Total. area ;bilvely used /4/A ,'
InAtciib''tf 0ffice'bi solld gaste survey has been subnltted ln lleu of response
tby cftplin!, the approprlate response.

No ...r .......2

area actlvely used on-slte for your landfiII.

8,32 Complete the'following table
contaln reslduals identtfted

CBI diagram(s).

II

Average

-8",
J&

-

-

Indlcate tf 0fflce of Solld llaste survey has been subultted ln lleu of response
by circllng the approprlate response.

I

._____:___:________-_______
tuse the follovlng codes to deslgnate the everage use rate!

for the five largest landfill cells (by volume) that
Ln your process block or resldual treatment block flou

CeIl ,,

. Thickness
' (c*)

CAP DESIGN
CLAY LAYER

Installed Thickness
(Y/N) ( cm)

LEACHATE COLTECTION
SYSTEH

Leacha te
Insta1led CoIlected
:, (Y/N.) .. _(-Y/-ry)

IIORKING
COVER

A = Daily :

B=lleelc1y ,,
C = Honthly
D = 0ther (specify)

et-l l{ark (X) this box if you attach a continuation sheet.
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8.33 0n-Slte Dlspgsal ln InJectlon UeIIs -- Conplete the follovlng table for the flve
largeet (by voluue) lnJectlon sells that are used on-slte to dlspose of the reslduals

CBI tdehttfted l1r your process block or resldual treatment block floy dlagran(s)..,]
t-t , ,,r ,'

Stream
ID

Code

3

-

4

2,

, IIeII' ripel

lVA

Office of Solid
the appropriate

Quant i ty
Disposed-
( Ii ters )'

-
I{aste survey has been submitted in lieu of response
response.

1

2

'U". the foltrqwing codes to designate veII type:

A = IIeIls that dispose below deepest groundvater vith (10,000
dissolved,solids

B = IIeIIs that dispose into a formation eontaining groundwater
total dissblved solids

C = IIelIs that dispose above aII groundvater
D = 0ther (,speclfy)

'Indieate the quantity of listed substance disposed

mg/I of total

virh <10,000 mg/I of

l,:, Hark

86

(x) thi,s,
',

you attach a contlnuation sheet.



SECTION 9 I.IORKER EXPOSURE

General Instructioni:

Ouestlons 9.03-9.,25 apply only to those processes and norkers .involved ln manufacturlng or
proceaslng the llsted substance. Do not lnclude vorkers lnvolved ln resldual vaste
treat[ent unless thby are lnvolved in thls treatDent process on a regular basls (1.e.,
exclude nalntenanie 'uorkers l .constructlon vorkers, etc.).

:

Hark ( X) thi s tf you attach a continuation sheet.
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PART A EHPLOYHENT A}ID POTENTIAL EXPOSURE PROFILE

9.01

qBI

I-I

Hark (I) the ,gpproprla.te coluun to lndlcate vhether your coDpany nalntalns records or
the followlng datc eleuents for hourly and ealarled vorkers. Speclfy for each dati
elenent the,, yeer ln vhlch you began raalntalnlng recorde and the number of years the
reqords for,that data eleuent are nalntalned. (Refer to the lnstructlons for further
explanatlon.dnd an, exanple. )

Data are Maintained for: Year in lfhich Number of
Years Records
Are Halntalner

*.1" "J

Data Collection
B.eg_a[ . .

/?{o
I ?{0

HourIy
Ilorkers

Salaried
llorkersData Element

Date of hire "

Age at hire lJ 
''

llork history of lndividual r
before employment at your
factli tv_--l , --.-r..,

Sex n

Race't ,''

Job tittres:
,l

Start'date
title

Personal empfoyee
data

Employee medical

Employee smoking :

Accldent history.

Retirement date

moni toring

history.

hls tory

Termination da'te

Vital status of retirees

death data

T,IA

X
X

/VA

fuA. 1'',,|{End date for each job title
IIork area industrial hygiene

monitoring data

XX
XX *So

r-:i;,]

X lf 6i * ,'-i

/?sr

/vA
".q

) f -{'t
f-io

.!:s
tl{o * 'i t+f

ldA ,,1/4

/*/-t

lVA

\'
u

a rrlx\t tlf \f f,-..{" t/

::..''l

a-,r t'=':

each job

,dU,4

,r.fi
.: :,i fr.t,4
{/ IU.I

tr,4; tl r!
J l/f .F*t/VA-

Id.,4

-H
H

t-'
,{

,tr1"4,'\/-/' 1t \/ t

fr--
J(J

.t'

T

F, { ,e-+

Itr ,' I

l.',iJ

:) !q

.'r LJ

Cause of

t-l Hark (X) thie box if you attach a contlnuation sheet.
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9.02

CBI

I-I

In
in

accordance vith the instructions, complete the folloving table for eaeh activity
whlch you engage.

,' 
i

. 8.
t,

Act ivi ty

Hanufacture of the
Iisted substaneE

b.

Procpqg C,.qtFgorl

Enclosed

Controlled Release

C.

Yearly
Quantity (kg)

d. €.

Tota1 Total
llorkers llorker*Hours

On-site use as
reactant

0pen

Enclosed

Controlled Release

0pen

Enclosedas

3-E 7. t oa

-

L lfJ I
NoffFOn-site use

nonreactant
Controlled Release

0pen

Enclosed

Controlled Release

0pen

,l

:'",i
'

0n-site preparation

14s Z I

l-l Hark (X) this box if you attach a continuation sheet.
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9.03 Provlde a descrlptive job title for each
enconpasses vorkers who may potentially
listed subs,tance.

9qI

Labor Cq_tegory

at your facility that
with or be exposed to the

labor category
come in contact

Deseriptlve Job Titls
TAT OR frF{FAIaR$

FORIITI FT il PEfrATilfr

lAfi w{HNt clAN

A

B
i1

c

D

E

F

G

H

I

J

TIAIU T€rt|ANTE T4AN

I:l Hark (X) this box lf you attach a continuation sheet.
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9.04 In accordancq wi th
tndicate as'soclated

the instructions, provide your process
vork areas.

block flov diagran(s) and

CBI

t_l Process

I

I

?6,ll,1ilF+

TTucl( LrADpJ6
#f;il( AHEA

ffi ilHANGTN+'
A NEA l

I

i
I

-i
PfloCE 55IN6

l_t Hark (X) thls box tf you attach a continuation sheet.
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9.05 Descrlbe.. the.varigus. vorh area(s) shovn ln questlon 9.04 that enco[pass vorkers vho
my potentlplly core, l.n contact vlth or be exposed to the listed aubstance. Add any
addl tional. .areas not shovn ln the process bloi:k flov dlagraur ln questlon 7.01 or
7.02. Photocopy thl.s.questlon and'complete lt separatel! for eadh process type.

CBI

I:I Process type, r','. r r r,
:

.

IIork Area ID Descrjption of llork Area.s F,Td llorker Acrivlties
frrAcron

S, Pf otvttT ts$. Pfi{Pt
Oer( -

p&obuc

IdORKEfrS S Ft,
UALITY u

l$ Etr f TAtr
{A

Hilt
'"r#ANHN, W FFIC {,KEdg' NdE rrtrTa

#d Hrluc

Ebucr
-fi{rtw r+f#S.

ttr

5

6

I
I

I
10

I-l Hark (X) this box if you attach a continuation sheet.
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9.05 Couplete the follovlng table for each vork area ldentlfled in questlon 9.05, and for
each labo: qa,tegory at your faclllty that enco[passeg vorkers rho may potenttally
core ln contact vlth or be exposed to the llsted substance. Photocopy thls questlon

CBI and completbr li separately foi each process type and vork area.

I___ I Process type ,ataata t

IJork area, .

,, Number o f
l' 

, I{orkersLabor
C? teqory-

fr
I
EE

',.,

luse the fol,kivlng ias6ei to deslgnate the phystcal state of the llsted substance at
the polnt of ..exposure:.

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
tempdrature and pressurei
includes fumes, vdpoE$r etc. )

S0 = So1id :

'U"* the folloving codes to designate average

A = 15 minuteg, or less
B ='Greater than 15 minutes, but not

exceeding'1 hour
C = Greater than one hour, but not

exceeding 2 hours

r"

FF- Et

a, a a .l a r a a a I a a a t a a a a r a r e a a a a a a a r

Hode

.1
s tanceskin contact sgbs-tqlge._

OL ^GU

tt'JHALAT1ilrt

\J,-qY.-

0l=rC^U

cL,f;rJ
0L tG{)

/rV/dd u4i-r,lll
#'_Iff 

Hl U,,,4 TI n r.J

of Exposure
(e,9., direct

Physi caI
State of
Lis ted

Average
Length of
Exposurg
Per Day'

E

Number of
Days per

Year
Exposed

?,0 fr

/o
Go
/z

SY = S1udge or slurry
AL = Aqueous liquid
0L = organic liquid
IL = Immiscible liquid

(specify phasesy €.g. g

90U vater, 10U toluene)

length of exposure per dayr

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

you attach a continuation sheet.Hark (I()
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g .06

qpr

I-l Process

Mode
of Exposure

(e.9., direct
. _ skln qont.act ) -

/NHA;Artorrt

lpAAtATFrtaI

INH A LATI ilN

Average
Length of
Exposurg
Per Day'

Number ol
Days per

Year
Exposed

3o
?.0 8

F
fr
A

l?-

I

)

'' us"
the

GC ,,' Gas (c,ondenstble at ambient
tempera.ture and pressure)

GU = Gas (unc.ondenslble at amblent
tempdrpture hnd pressurei' lncludes fumes, vapors, etc, )

S0 = Soltd i

'U"", the'foi.lq*lng codes to designate
. .l'

A = 1.5 mlnui,qs., oE less
B ="Greater, than 15,ml,nutes, but not

exceedirig, t hour
C = Gr,eater ttian one'hour, but not

;eiceedinE 2 hours '

" 
.l'..", '

,'t'.,..i,t,,'.' : '; .,
tt

SY=
AL=
0L=
IL=

average

D=

E=

t?--

90fr vater, 10X toluene)

Iength of exposure per

Greater than 2 hours,
exceedlng 4 hours
Greater than 4 hoursl
exceeding I hours
Greater than I hours

day r

but not

but not

''1

for each vork area ldentifted ln guestion
faclltty that encompasses vorkers who may

exposed to the listed substance. Photocopy
for each proeess type and uork area,

Physlcal
State of
Lis ted

SuQFtqncer

ilLtGJ.
OL,GU_._.._
oLrffi_....-
#e * #{.J

ry

. ,t,

the f'o\kiutng'codes to'deslgnate the physlcal state of the llsted substance at
polnt' of 

,, EJ(po.sure !.

Sludge or slurry
Aqueous ltqutd
0rganic liqutd
Immlsclble ltqutd
(spectfy phasesl €.g.1

9.05, and for
potentlally
thls questior

attach a contlnuatlon sheet.



,t

9.06 for each trork area ldentifted ln questlon
factlity that encompasses vorkers who may

9.05, and for
poten t taIIy
thts questtorI cBr

t-l

exposed to the llsted substance. Photocopy
for each process type and uork area.

Hode
of Exposure

(e.9., direct
skl.n contact ) r

lNtlAL+tan

Average
Length of
Exposurg

. Per Day'

A

Physlcal
State of
Lis ted

Subs tancel

OL ,G,'J

Number of
Days per

Iear
Exposed_

//o

to 'deslgnate the physlcal state of the llsted substance at'u""
the

GC

temperature and pressure)
GU = Ga.s' (uircondenstble at amblent

tempirature and pressurei
lncludes fumes, vaporq, etc. )

t'Use .the f olloving codes to des igna te
, ' ,.,,.

A = 15 mtnutgs. or less
B ="Greater dtran 15,fnlnutes, but not

C = Grgate:p 'than one hour r bu t no t
'e*ceedlng 2 hours,,': i , '

, '*','' 
rt " 

' 
:

il,'; ,'...

= Gas (condenstble at amblent = S1udge or slurry
= Aqueous ligutd
= Organlc ltqutd
= Immlsclble ltqutd

(speclfy phasesl €.g.1
90t vater, 10f toluene)

Greater than 2 hours, but not
exceedlng 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

average length of exposure per day:

SY
AL
OL
IL

D=

E=

F=

attach a contlnuatlon sheet.



9.06 for each vork area identtfled in questlon
faciltty that encompasses workers vho may

exposed to the llsted substance, Photoeopy
for each process type and work area,

9.05, and for
po ten ttally
thts questlolI cBr

I _ I Process

IIork drea'

Lebor , '

Category',:,

I

Hode
of Exposure

(e. g. ; di rec t
,. skln contact)

lNl4{iFtN_
l$ttALA'rt$N

#rH$Lfitrilr!. -.

Average
Length of
Exposurp
Per Day'

,r?
{,-

Number o I

Days per
Year

Exposed

Zo9
3o
/o
/?

--.*

--

ll
Lv

,/-7(-
fl

r-

Physical
State of
Lis ted

Subs tanee

6U

GU

GU

lf,I hA*d;'7{)l/ 6U

_TE , ' .'t.i,

ruqe t6e fo|.Livtng lae6ei to'deslgnate the physlcal atate of the ltsted aubstar.rce at
the .pblnt 

, of ,expqsurer. ...
,!

GC = Gas (condenstble at ambient
tempergture and pressure)

GU '= Gas ( unaondbns i b1e a t amb i en t
tempirpture hnd pressurei
lncludes fumes, vapors, etc. )

S0 ='. Solld I

'U"" the tolfqrrlng codes to designate average
, ,' .,,,i

A = 15 ninuigg,or Jess D =
B ='Greater,tlran 15,minutes, but not, exceedlng: t hour E E

C ,= Greater than one hour, but not
eiceeddng2hours ' F=

. l' I t' .

j '-';j'' 

'r 

r,' ' 
l

1r

= Sludge or sLurry
= Aqueous liqutd
= Organic ltquid
= Immlscible Itqutd

(specify phasesl €.g.1
90U uater, 10U toluene)

Iength of exposure per day:

Greater than 2 hours, but not
exceedlng 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

SY
AL
OL
IL

f:l Hark (x)

93
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thls lbox lf you attach a contlnuatlon sheet.
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9.07 For each laboi category represented in
Ileighted Average (TIIA) exposure levels
Photocopy thls,questlon and eomplete tt
arga.

CBI

I_l Process typF

IIork area . .

questlon 9.06, lndicate the 8-hour Tiue
and the lS-mlnute peak exposure }evels.
separately for each proeess type and rork

lfrffit ER 'frocrst

l5-Hinute PSak Bxposure Level
(ppHr_mg/m-, other*specl,fy),

/oo -^n,,
trPm

tt
/oo np*

t,

8-hour TIIS Exposure Level
(ppm, mg/m3, oih"r-sFecifv)

Z.o

Zo ff*
I

l,'
I

Lahor Categoiy

l{ark (X} this box if ,you attach a contlnuation sheet.



r' .07 For each laboi category represented ln
Iletghted Average (TIIA) exposure levels
Photocopy thtb,questlon and eomplete tt
afea.

qBI
,t

t-l Pro,cess typp .....r.

questlon 9.06, lndlcete 'the 
8-hour Tlue

dnd the l5-mlnute peakr exposure levels.
separately for eaeh process type and uork

8-hour TII{' Exposure Level
(ppm, mg/m', other-speclfy)

UK

UK

lS*lllnute Pgak Bxposure Level
(ppm; us4u]' olhFr-spqct fy)

UK

.'fiil : i'

I

: i::;Cr!i I

'i;r,5# i

Lpbor $ateso{I



9.07 For each laboi category represented ln

- 
I{etghted Average (TIIA) exposure levelsu Photoeopy thls,questlon and complete tt
aE€4.

CFT
.t

t-l Progess typg rr.r...

questlon 9.06p lndleate,,'the 8-hour Tlne.
and the l5*mlnute peak exposure levele.
separately for each process type and vork

vzlt 'frocgss
aatt alaaatrraaaaaaaaaa

8-hour TII+ Exposure Level
(ppm, mg/m'r other-specify)

UK

ER

t5-Hlnute PSak Exposure Level
(ppn, ng/u', :Jojher-speclfy)

UK

',1

:, I

,I

Labgr Catego'bu

thtb 'bpx if you attach a contlnuatlon sheet.



II .07 For each laboi eategory represented ln
llelghted Average (TUA) exposure leve1s
.Photocopy thtb,questlon and complete l,t
afea.

qB.I I

'I

I ..l Progess typg r......

8-hour TIIS Exposure Level
.(ppm, mg/m3, other-specify)

UK

questlon 9.06, lndtcate the d-hour Tiue .

and the lS-mlnute peak exposilre levels.
separately for eaeh ,process type and rork

''

l5-Hlnute Pgak Exposure Level
(upnr ng;/u' r other-soeclfy) 

.

UK
UK
{JK

i,

I

La.hor Ca.tFSg,rI

t:l Hark.(X). thts:bpx lf,you attach a conrlnuatlon sheet.
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9.08

CBI

I-I

PART B ITORI( PI.ACE HONITORING PROGRAH

If you uonltor vorker,exposure to the llsted substance, conplete the follovlng table.

t{ork
Area IP

NAm
-rq=7t-

NA
NL
4'" _

tlt/
Nfr
N4

*s.
{21

,,

SampIE/Test ,

,l

Personal breathing
zone

General. vor[< area
(ai r) 't

IIipe samples, 
,

Adhesive patchis
i

Blood samples,

Urine samples

Respiratory samples
, .,: " l.

Allergy tests

Other (specify)
-l

-fz?+c#.rmg'-fs
0ther '(specify)

'

Testing Number of Analyzed
Frequency Samples llho In-House
(pei yeai') (per test) sampresr (Y/N)

Number of
Years Records
Maintained

lvb

il4lvb

NA

/
{

0ther (specify)
,l

,i'

'u=.
A=
B=
C=
D=

the folloruing codes to designare r.rho takes the monitoring samples:

P1ant industrial hygienist
Insurance carrier
0SHA consultant
0ther (specify) tEa{oN r4sso ctrtT€st lNc

rtt n Po*,un t u Co#r u LTIN 6 f;4,{S'/J/f,ffiS.f
/2{ Sqrn $n
frffffr#46# Prt /{Lo/

(x) this box if you attach a continuatlon sheet.I-l Hark
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9.09 For each sample type. identified
analytical methodology used for

in question 9.08, describe the type of sampling and
each type of sample.t cBr

I-I

CBI

t -l

1aarr f) 'fr#-f fr{Yrl {t

Averaging
Time (hr) Hode1 Number

sa4p_Ie lypp Sagpling and Anqly t i caI Me thod_ol,qgy

wtT\t rt{ #A, fln Etffa"t 4z- #pLC 4ruA L$ls r

'ScnuwE#'
Tr4rr

fi#rl{T @
' ' lfLc ,t c'

9.10 If you 
"onauot

1 and/or ambient air monitoring for the listed substance,It you conduct personal ano/Or amDIenI a1r monlEorrng ror rr
speei.fy the'f.olloruing information for each equipment type used.

I

, 'l

uquiErygnq Typel Detection Limit2 Hanufacturer

'u"*
A=
B=
C=
D=
Use

E=
F=
G=
H=
I=

'u""
A=
B=
C=

rg codes to designate personal air monitoring equlpment typeslthe fol'for+in
Passive dosimeter
Detector tube
Charcoal filtration tube ruith pump
0ther '(s'oecifv). .t .f

ihe fo1-loUing codes to designate ambient air monitoring equipment typesl

Stdttondry monitors located vithin vork area
Statio[iaff monitorq located r,rithin facitity
Stationa;ry monitors located at plant boundary
Hobile monitoring equipment (specify)
Other (specify)
the follouing codes to designate detection limit units:
Ppm
F1bers/cubic centimeter (f/ec)
Hicrograms/cubic meter (u/m'1

Hark (X) thls box tf you attach a eontinuation sheet.
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''.'.,I

9.11 If ygu conduet routine medical
the listed sub, stance, specify

CBI 
,

l_l T-eFt Dgscriritio-n

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Frequency
(veek1y, monthly, yearly, etc' )

t. I llark (X) this box if you attach a continuation sheet.
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PART C ENCINEERINq C0NTRoLS
l

, .,1, ,' ,.,g,!2 Describe the engineering controls that you use to
to the listed'substance, Photocopy this question
proeess type "and uork area.

reduce or eliminate vorker €xposurr
and complete tt separately for eael

CBI

tll Process type a,a I a a a a. I

I{Ork arga . . . . . r . . . } . . . | . . r . . + . . . . . r . . . e r . r r r . . r . r ' r . . r . r . r .

Engineeri,qs Controls

Vent tlat ion r

Local exhaust

General dilution

0ther (specify)
'l

Used
( Y/N)

Year
Ins taIIed

I qff1

Upgraded Year
. (Y/N.).. . upsr-aded

t*87Y

l/

Vessel emissio.4 controls

Hechanical loading or
packagtng 

. 
equi pmen t

0ther (specify)

t 1s7Y A/

Hark (X) thls box if you attach a continuatlon sheet.



PART C ENGINEERING CONTROLS

9.LZ Describe the engineerlng eontrols that you use to
to the listed'. substance. Photocopy this question
process type , and r,rork area.

CBI I

l- I Process typb:,,.,.. r...

Used
(Y/N)

reduce or eliminate vorker €xposurr
and complete lt separately for eacl

L RESIN FFd t{FPatfr ES.

Upgraded Year
(Y/N) - Upgraded

Year
Ins talled

Naws

Vesse1 emissiqn controls

Hechanical loading or
packaglng equipment,

0ther (specify)

H ,;
llark ( X) this : box if you attach a continuation sheet.
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.PART C ENGINEERING CONTROLS

9.12 Deseribe the englneertng controls that you use to
to the Itsted'substance. Photocopy thls questlon
process type and vork area.

reduce or ellminate vorker €xposurr
and complete tt separately for eacl

cBI : ",t ;,, ,

i:
l-1 Procgss typer',t.. r irr',...r.,.

'l

Engineering; Controls

Ventilat ion:

Loeal exhaust
,

General dilution

Other (specify)

FuMr #ooh
Vessel emission controls

Hechanical ].oading or
packaging equipment

'

0ther (speci,fy)
,I

Used
( Y/N)

d

Year
Ins talled

Id4

Upgraded Year

- (Y1N) Upsraded.

^/
d

L RE,ttt't f4d

'box ygu attach a continuation sheet,



PART C ENGINEERING CONTROLS

9,LZ Describe the ,bnglneeri
to the listed substanc
proeess typd,and vork,

ng controls that you use to
€. Photocopy this question
area:

reduce or ellminate worker €xposurr
and complete tt separately for eacl

CBI

t:I
Ilorlt *r*" .1... r.. r i r r'-:,:
Eng i ne e r i ngr, 

=c.,[n 
t io I s

Ventilat ion:

Local exhaus t

General dilution

0ther (sipecify)

Used
(Y/N)

Year
Ins taIled

Upgraded Year
(Y/N) Upgraded

Vessel emission controls

Hechanical loading or
packaging equipment

i

Other ( specf,fy)

L RESIN FFd

t-l Hark (X) 'bo,* if you attach a eontinuation sheet.
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9. 13

,,,',1'
I_l Frocess type:

l

tlork area . !.

CBI

Descrlbe'al\ equiprent or process uodiflcatlons you have uade vlthln the 3 years
prlor. ,to,the.Reportlng year th8t have resulted ln a reductlon of vorker exposure to
the llsted lsiubstancei For each equipoqrt or process uodtflcatlon descrlbei, state
the percentagb'reductlon ln exposure that resultcd. Photocopy thls questlon and
couplete lt. Separately for. each process type and vork area.

,',1,

Exposure Per Year (H)

UK

l a a a al t t l a a l I ilt I t a aaaa t i tta t I t a taa a t a a a a l a l

Equipment or Process Hodification

iR &*ftff fr{xsss

Llr+fiilN {cfr utgEA

llark (X) this box if you attach a continuation sheet.I I
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PART D PERSONAL PBOTECTIVE AND SAFETY EQUIPHENT
't,,:,

9. 14 Descri,bel the. personal
t'in each vork area in
subs taricE. Photocopy
and work, area.

,;"'' ',,

t--l Process type i'.....r.

protective and safety equipment that your workers vear or use
order to reduce or eliminate their exposure to the listed
this question and complete it separately for each proeess type

Equipment Types

Respirators

Safe ty goggles/glasses

Face shields

CoveraIls

Bib aprons

Chemical-resis tant gloves

Other (specify)

4ln.'$rrrrrEo
Rg spr,f/t m rq

IIear or
Use

.,(Y/N)
V

\/
I

V
I

J
v

attach a continuation sheet.this box if
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPHENT

' ,' I9.14 Describe the personal
in each vork,area in
substance. :'Photoeopy

and ,lroik arei.

protective and safety equipment that your workers uear or use
order to reduce or eliminate their exposure to the listed
this question and complete it separately for each process type

il4ru. fftsw ,F';s: {,tlt:t fi48 iblYlvll'R- tillrrtl P,pocts-r

CBI

I-I

I

Process type,'

t{ork area . ..:

EquipmFnt Types

Respi rators

Safety goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resis tant gloves

Otfrer (specify)

I{ear or
Use

, (YIN)

Y

N
A/

box if you attach a continuation sheet.Hark
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PART D PERSONAT'PROTECTIVE AND SAFETY EOUIPMENT

'' r .,l rr' : '

9.14 Deserl'be thbi pdrsonal' protectl.ve and safety equlpment that your workers vear or use
ln eacti roit, aiea.ln:order to reduce or ellmlnate their exposure to the Llsted
substance. ',Plotocopy thls questlon and complete it separaiely for each process type
and .rroEk. alea:,',cBr ', ',l ,.. i,i,r,. , ,

l]l Process typii; .l:. . ..., ililFtl- RI'SN .rt- hW PREhL)//f tR EhCil Peoc{is

Equipment Types

Respirators

Safe ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical*resistant gloves

Other (specify)

Fun€ tluob

I{ear or
Use

- 
(._Y/N )

Y

/v
N
N

.l Y

t:l Hark ('x) thii if you attach a continuation sheet.hox

,..+;

100



9.15 If corkera ude resplrators rrhen vorklng ylth the llsted substance, speclfy for each
process type, the cork areas rhere the resplrators are used, the type of
regplrators .used, the average usage, rhether or not the resplrators were flt
tested, and the type afid frequency of the flt tests. Photocopy thls questlon and
couplete. I t...,s'eparately for each process type.

CBI

t l Process

Averagg
Usage'

*IJ

llork
Area

. Respirator
' ' Type

Fit
Tes ted

(T4H)

N

Type of rFit Test"

Frequency of
Fit Tests
(per year).,.

I AtP*SupP*lEb l+#y"

Z
drts-Attc *tafitfE-rr N

tU"" the following codes to designate average usage!

A = Daily
B = IJeekIy
C = Monthly
D o Once a year t.., t*_, ^ ,*-st \
E = other (Iilify) l/t//#il NE€rtE'b

'Use the folLolring codes to deslgnate the type of fit testl

QL = Oualitative
0T = Quanti'tative

,

(x) th+;* :Fo* tf ypu attach a contlnuation sheet.t:l Hark
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9.16 Resplrator Halntenance Program For eaeh type
the lleted substance, speclfy the frequency of
person vtro pe,rforms' the malntenance activity.
it separately,for each resplrator type.

of resplrator used vhen vorklng ulth
the malntenance actlvlty, and the
Photocopy this questlon and complete

I

Respirator type ..... r Idc, # 75 Et7
b€NAirb fAre 4rd **SuFt:/Ll#.D

Respiratcir.
Haintenance Ac,tivi ty

Cleanlng

Inspeetion : ,

.:
,

Replacement , 
,

Cartridge/Canlster ,

J, ,

, ,.',1 .

Respirator unit
li

'U"" the followlng codes to deslgnate the frequency of maintenance activityr

A = After eaqh use
B = IIeekIy
C = Other (specify)

the following codes to deslgnate uho performs the maintenance activity:

Plant industrial hygtenist
Supervisor
Foreman
Other (speeify)

'lfll,

Frequency-l

j
4__

Person Perfo5ming
Activity

p

'u"e

A=
B=
ls=

D=

triltEv ffEFDn h

RE*cTaR ilPnq+lilff

Hark (X) this, you attach a continuatlon sheet,
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9.16. Reaplretor ltiintenance Prograu -- Por each type of rasplrator uaed vhen vorktng vtth
the Ilsted qulstancer'apeclfy the freguency of the nalntenance sctlvlty, and the
perron vhb perforrs' the nalntenance actlvlty. Photocopy this quaetlon and couplete
It s€psrateur,,for dach resplrator type.

Beeprratop type .:..., /fuNE {AFETY APfttANC€. lt{C, #44ggr9 o,?cAiltc
ffi

,.Besplratdh , Person Perfogulng
llatnteniirce Ac.tlvtty Frequencyr a"tiriiv' -

ilg - FA:E tr{,1ftfi4fp-flS

, 1., ,.i

| '.''
'Use the fOflpttlng codes to deslgnate the frequency of malntenance actlvlty!

't
'i. : t,,. ,, ,i 

,

A ! After,Faqh use
B E lleekly" l

c ; l;ffi'(!pe*r $ ..,\ilHflN NEEI)EIr

'Us" the followlr.rg codgs to deslgnate who performs the malntenance actlvlty!

A - Plant tridustrial hygtenlst
B - Supervisor
C ='ForeEan.,'
u,= ilt[;;-isp,epr *\ lA# . ffr.#Nt{{Ar!-

(x) bix
I

!

th{s, tf iou attach a contlnuatlon sheet.tl-l Hark
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9.17 Resplrator T4alnlng Progran -- Descrlbe your resplrator tralnlng and re-tralnlng
prograDs for pdch type of resplrator used vhen vorklng vlth the llsted substance.
Photocopy thls'questlon and complete it separately for each respirator type.

Respirator type ...... # 4*rf-ll Fm* fi4t{ {uFfLtED
8.

Type of.
I'Iralnlng,

Number of
IJorkers
Trained

Location^of Length of
Tra.ining2 Trainf ng (hrs )

UR

Person
Performing
Trainlng" Frequencya

cb
b.

Respi rator a a o a a. a a a

I

Ivqe

Number of
Type of ;., Uorkers

Re-trtiningl',, Ri!.traine4
Location of- Length of

T=*r*2 
Fe:Iral+.ins (hrs)

Person
Performing,

Re-Trai n i ng" FJgq.u-encyn

A=
B=
C=
D=

A=
B=
$.=
D:

'U"" the foJ.Ibvi4g codes to designate the type of trainlng or re-tralning:

E = Emergency

'Use the fotloving codes to designate the location of training or re-tralning:

Outside plant instruction
In-house classroom instruction
0n-the-j ob
Other (specify)

'Ur. the follouing codes to designate
re- training:

the person vho performs the training or

Plant industrial hygienist
Supervisor
Foreman
0ther (specify)

nUse the fq}loff.ing,codes to designate the frequeney of respirator training or
re- t rainind:

A = Monthly
B = Fixed monthly
C = Other (specify) wfttv rtEW ffruflftffttt FfF lN JEd Vt({

t - I l{ark (X) this, box if you attach a continuation sheet.
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9.18 tror eaih type.of personal protectlve clothlng and safety equlPment used lrhen
vorking ritL,'the lleted suLstance, lndlcate lrhether you have conducted a perneatlon
test .on the clothing or equlpnent for the llsted substance.

g.lglhins and ,Eiui pmet_t

Coveralls ' ' 
,

Bib apron
:

Gloves :

Other (specify)

Permeation Tests Conducted
(Ylu) . , .

l_l Hark (X) this box tf you attach a continuation sheet.
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PART E IIORK PRACTICES

9.19 Descrlbe all;'of the vork practlces and adolnlstratlve controls used to reduce or
eltorlaipe vorker expoaure.to the llsted substance (e.g.r restrlct entrance only to
authorlzed uoikers, anrk areas wlth varnlng signs, Insure vorker detectlon and
uonitorlng piactlces, provtde vorker training programs, etc.). Photocopy thls

CBI questlon and.qonplete lt separately for each process type and cork area.

I;I
Process type .,.'. . . . EArcf

fiut ) ltte l,tf*frilt NF Ptu+c4d$-f .

buo*re. A* pttilr €fraoy€Es As Ta /lAz*c\ tqF.;es6LtT.

9,20 Indicate (X)'helr often you perform eaeh housekeeping
leaks or spills of the Iisted substance. Photocopy
separately'foq each process type and vork area.

task used to
this questlon

clean up routlne
and complete tt

llork area

Housekeeping Tasks

Sweepi ng

Uater fLushing of floors

Other (specify)

TI/.N OF CIffiUUR

frAos, {Te.

fl r-€\

Less Than
0nce Per Pay

X

rVONE

rfi; Dj

L-2 Times
Per Day

3-4 Times
,Igr D?r..

Hore Than 4
Times Per Day

I Hark (x) this if you attach a continuation sheet.



PART E ITORK PRACTIGES
I

9.19 Descrtbe aII;'o!. the qorL practlces and adnlnlstratlve controls used to reduce or
elt[thale voikir exposrire, to the llsted substance (e.g., reatrlct entrance only to
authorised' voilrerS, nark areas vlth varnlng slgns, lnsure vorker detectlon and
uonltorlng.$ra'ctlcesr. provlde vorker tralnlng prograns, etc.). Photocopy thls
guestlon a[4'qomplete it separately for each process type and uork area.

t,'l r ,,

CEI

I_I ..,,1 i
Proceqs' type .r.l:...

llork area ..i'.irrrr

UITEKE€T INK

i',

9.20 fndtiate (X) j.trgv oftenlyou perform each housekeeplng task used to
Ieaks olspl,Ils, of ' the. Itsted substance. Photoclpy thts questlon
separartely i,f0q baeh p-rocess type and uork area.

Procgss,

r,a,l.a t I a a I I I I a a r I a . . a I r r I I a a I

Less Than
Onee Per .Day

l-2 Tlmes
Per Day

3-4 Tlmes
Per Fay, -

clean up routlne
and complete tt

l{ore Than 4

IrpS+..P.er" Pey

it.
Hoqse,keeplng' ,,Tas\s ' 

'

SveePlng -' : ' -I

..,.
Vacuunihg'

Ilater flushti.rg" of floors

0ther (speci fy)

rfiot lrtddp*rafr

o
[-l l{ark (l() thl.s yqu attach a continuatlon sheet.tf
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9.21 Do you have'a vrltt6n medlcal actlon plan for respondlng to routlne or emergency
exgosure toi the llsted substence?

Routlhe exposure

Yes

I I I t I tt a a a a a r a t l a a l I I l a l t a a l a a a a a a a a a a a a a r t l a l I I t

posure

l a l aal taa a a aa aaa a at a a .

Emergehcy eI

Ygs ..r...rr

If IES' vhere are copies of the plan maintained?

Routine exposures

Emergency eTposure !

9.22 Do you have
substance?

'a vritten leak and spill cleanup plan that addresses the listed
Cl'rcle the approprlate response.

maintained?

state or local

r,l r I a a I a t t a t I a r a a a a a a r a a a r t a a a r r a a a a a a a a I r I t a a a a a a a a a a I I I a a t a a a a a a a a t a

a t,a I a a t a f I t. + a a a I a l r a a a a a a a a a a r a a a a a . a I a a a l a a a I r a a a a a a a a a a a a a t a I t a a t I a

:

NO ... r.. r..

',,,,1
If 5les, vhqre are copies of the plan

government response organizationsl

9.23 lrhp ls. responslble for monltorlng vorker safety at your faclllty? Clrcle the
appropriate response.

Plsnt safqty.speclallst .......... :

Insurance carfler ......... :

0SBA consultant .... ....... :

other (speclty) CNf/fPS

I

I-] Hark (X) this 'box lf you attach a continuation sheet.

L4fiart#w
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9.24 IIho ls.responslble for safety and health tralning at your factllty? Clrcle the
approprlate response.

Plant safety speclallst.

Insurance carrier

0SHA consultant .... ......:

1

2

40ther (specify) Oil//UEtrS

9.25 tho,15 responslble for the rnedical progran at your faclllty? Clrcle the approprlate
response.

Plant physician .. r. .

Consult'ing phyiician

Plant nurse ,,,

a r a a a r a a r a a t a a a r r o r r.... a r. a a r r r r + a a a r a a r a a. a a r. r t r l ra rr a rr a rr 4

a a a a a a'a a a r . t a . o . e a a a a I a t a + t a a a t I a r r a a r a a a r a a a a a a I t a a I a a a a a a a a a

a a a a a a a l a l t a a a a r l a a a a a a a a t I t I t a t I t a t a t. t a a t I I r I t t t t a t a t I I tf t a t

tfurur

1

2

?

Consulting nurse

0ther (speei fi)

,;
l-l Hark (X) this 'box if 'you attach a continuation sheet,

,]
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SBCTION 10 ENVIRONHENTAL RELEASE

General fnstructlone:

Conplete Part B (questlons 10.23-10.35) for each non-routlne release lnvolvlng the llsted
substance that occdrred durlng the reportlng year. Report on all releases that are equal
to or greater than ihe lls ted-sub8tanle, s r-p6rtable quanttty value, R0, unless the 

"eleas,ls federally pernttted as deflned tn 42 U.S.C. 9601, or ls speciflcally excluded under the
deflnltlon.of release ag deflned ln 40 CPR 302.1(22r. Reportable quantltles are codlfled
tn 40 CPR Part 302. :. If the llsted substance ls not'a hazardous substance under the
Conprehenslve Envlronrental Response, Compensatlon, and Llabtltty Act of 1980 (CERCLA) and,
thus, does not haye ah R0, then report releases that exceqd 21270 kg. If such a substance
hovever, ls deslgnated as a CERCLA hazardous substance, then report those releases that ar(
equel to or greater than the R0. The faclllty may have ansvered these questlons or slmllar
questlons under .the.Agency's Accldental Release Infornatlon Program and nay already have
thls lnforuatlon reidlly avellible. Asslgn a number to each release and use thls number
throughop,t thls par't, to ldentlfy the release. Releases over Dore than a 24-hour perlod art
not slngle releases, 1.e.., the release of a chenlcal substance equal to or greater than an
R0 lust be reported as q separate release for each 24-hour perlod the release exceeds the
R0.

For guestions 10.25,-[0.35, ansver the
10.23. Photocopy, these questions and

questions for each release identified in question
complete them separately for each release,

PART A GENERAL INFORHATION

t-l Industrlal a4ea .... ....... .....O

10.01 llhere is your faeility located? Circle all appropriate responses.

CBI

Rura1 f,EBf, ,. . q
I t t t I t t t a l I t a a a a t t t a t t tt a + a a a J

AdJ.aaent .to: a. park di a recreatlonal area ......,;....
|it

Utthln 1 ulfi of a navlgable vaterlray ,,,.,...O
Ulthtn 1 nlle of a school, unlverslty, hospltal, or nurslng hone faelllty
tltthln 1 ntle: of a non-navlgable vatervay

0ther (spesify) ! . r . r . . . . a . . . . a a | . r a a a a a . . . . . . . a r . . . a a a a l,0

t]-l Hark (X) this box if you attach a contlnuation sheer.
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't
,l I

r, i
,i

10.02 Specity th,e ,exact }ocation of your facility (from
is loca:ted) tn terms, of latitude and longitude or
(UTT) coordlnat'es. , 

,

central point vhere proeess unlt
Universal Transverse Hercader

27 , +f ,,

Longitude,...i.

UTH coordinates .. e r. r. r, r r r Zone

r.. r.. r... r. r r. r. r... r r r lrr{,-- 80 ' JI /o,,

, Northing , Easting

10.03 If you nonltor neteorologlcal condttlons ln the vlcinlty of your faclllty, provlde
the follorrlng' lhformatlon.

UK inches/year

UK

Average annua] precipitation .........,..... o.......
,',

Predominanf, wind dirgction .. f.. r... r.......... r r r ..
!t

10.04 fndicate

Depth to

the depth to
''

gioundva I e r

groundvater belov your facility.

a a l a t a a a a a t a a a aa a a a a a t a a a a a a a a e UK meters

10.05 For each on-site
listed substanee

CBI Y, N, and NA. )

0n-Site Activity

Hanufac turing

Iqporting.,
Processing

0thervise used
,l

actlvity llsted, lndicate (Y/N/NA) all routlne releases of the
to the envlronment. (Refer to the lnstructlons for a deflnltlon oI

Environmental Release
Ai r lJater Land

NA
fut fuA

A/+ ..

/\/A

v

A/,r/

tu.._
NPfoduct or, iesidual

, ,1,",, ',

Disposal
1,

Transport ,, 
,

s torage

//A /v4_

l-l Hark (X) this box if you attach a continuation sheet.
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10.06 Provide, the following
of precision for each

CBI

r-l

an examnll .:)1

l

Quantity discharged
. r ',' r

t,'

Quanti ty dls'eharged

Quantity managed as
treatmentl *torage,

Ouantity managed as
treatment, storage,

;

information for the }isted substance
item, (Refer to the instruetlons for

to 'the air r.... r.. r. r r...

in vastgwatgrs .. r........

other vaste in on-site
or disposal units ., r r +. r r

other vaste in off-site
or disposal units .. r.....

lrloNE

NONE

and specify the level
further explanation and

kg/yr

kglyr

+ loa "r

kg/yr t I O

kg/yr +

?_t6

this,box if you attaeh a continuatlon sheet.l-l Hark (x)
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10.07 Couplete th'e follov.lng table for each process strean qontalnlng the llsted substanc
as identlfie{ ln your-process block or- resldual treat#rr-1tfoe[- t'lor- dlegran(s), *'
Photocopy.this questlon and complete it separately for each process type,

CBI

I:I
Process

Proeess'
Stream , ,'

Ip, Media
Affectedl

Average Amount of Liqted
Substance Released'

Days of
Number of Operation/

Batches/Year YearCode ,;

-

7L A .0S Kq / Snnri lffi*llo 2.AO

tI fuo Ne

ls

'l

Iv6NF

tU". the follouing codes to designate the media affected:

A=
B=
C=
D=
E=
F=
G=

Air
Land
Groundua ter
POTIT
Navigable watervay
Non:-navigable va tervay
0ther'' (specify)

2specify the average
the follovlng codes

A ='kg/day ',
B = kg/batph

'i

amount of listed
to designate the

substance released to
units used to measure

the environment and use
the release:

fp Hark (I() lhi* ,oo* 1l you attach a continuation sheet.
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10.07 Comptete tii:e'lfo ovlng. .table for each process strean containlng the llsted substance
as.ldentlfteil ln your process block or resldual treatrent block flov dlagrau(s),
Photocopy thls questlon and conplete lt separately for e6ch process type.

C.BI

I-I
process type, :.... ltAFiA r{EStU ff-d4,1:

Hedia
Af fec tedl

Days of
Average Amount of Ligted Number of Operation/

Substance Released" Batches/Year Year

7FF At0ug

B NfrrrE.

Notv{

Proeess
Stream

ID.
. .co.{g , .

t u**

A=
B=
C=
D=
E=
I|
tr=

the folloving codes to designate the media affected:

Air''
Land ,

Groundtrater
POTIT 

.

Nav iga,ble, 'rra t ervay
Non:navdgable Tra teruay
0therr:(speci fy)

' 
t 

,,", 
"..'-Specify the,. average

the foflovlprg.codes
.t .

A=kg/day:'.
B = kfi/batch

,aBount of Iisted
to deqignate the

substance released to
units used to measure

the environment
the releaser

and use

t I Hark (X) thfs box lf you attach a continuation sheet.
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10.08 Descrlbe the control technologies used to mlnlmlze release
for each proeess stream containlng the listed substance as
process block or resldual treatment block flov dlagram(s).
and.complete lt separately for each process type.

of the llsted substance
identtfted in your
Photocopy thts questlon

CPI

I- I

rl

Procdss type, ,;,.,.,, lfrnt ,{E-vu FF*"##S

S t ream ,'ID Code Control Technology

iltus
Pqrcent Efficlengy

FtgtrtMg-dki-+ WArER*fcr,irg* F R q?"? o/o

-TB ,dfoffg

7F ttfAffitr A E t yr,f{} rt,{ Nfr frsAl ltril "h

7* Wrfftq $*-taurAri tNArt ott I *r-u */n

NEN E'

I-l }lark (X) box lf you attach a eontlnuation sheet.
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PART B RELEASE TO AIR

10.09 Point Souice Erlsslons -- Identlfy each enlsslon polnt source contalnlng the llsted
gubstance ln terns of a Stream ID Code as ldentlfled ln your process block or

CBI resldual tieatment block flov diagraru(s), and provlde a descrlptlon of each polnt
sourbe; Do not lnclilde ra!, Daterlal and product storage vents, or fugltive emlsslor

t-l sourcei (ejgr, equlpment leaks). Photocopy thls questlon and conplete lt separatel)
for eacfu. pSocess type.

Process type ,.. . .
i ,'' : " ,

Point Sourie i

IDCode','.

-,

Description of Emission Point Source

7L li{ffi iC,f*gdflr,q'Sr#r,q

, firfrFtt- fr€sN .fr-dftla ..

l-] Mark (X) this box if you attach a continuatlon sheet.
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you attach a continuation sheet.
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10, 11

C.BI

t-I

identified in question 10.09 by completing the follovlng table.

l'

Stack
H_qleh.t ( m )

Point
Source

ID
Code

Stack
Inner

Diameter
(at outlet)

- (q).

o.1[7L q,g.-

Emission
Exhaust Exit

Temperature Velocity
.-(-'c)__ (m4ec)

43'*

Building . Building, Vent,
Height(m)- IIldth(m)' _ Jype"_

{,1 3o v

tH*lght of,:attached

'Uidth of attached

'Ur* the follouing

H = Horizontal
V = Vertical

or adjacent bullding

or adjacent building

codes to designate vent typel

I-l Mark (X) this box if you attach a continuation sheet.
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10. 12

CP.I

I_I

If the listed substance is emitted in
distributlon for each Point Source ID
Photocopy this question and complete

't

't,

partieulate form, indicate the particle size
Code identified in question 10.09,

it separately for each emission point source.

/VA

Hass Fraction (Y" + t precision)

Total = 100U

Point sourcg ID codg ........r.rr.rrrrr.........'.....ro
.

$.i-?.e. . 
R.ange, ( mi crons )

(1

T

I
l

I

lto<10
l

10to(30
30to(50
50 to, ( 100

100 to ( 500

I s00
.l', , t,

,rt
,1 I

',i
'.,i

i'i ,,,':

':
. ,',1 '.,li

:

rl

t-l Hark (X) this' box if you attach a continuation sheet.
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PART C FUGITIVE EHTSSIONS

10.13 Bqutpnglt Llakg -- conplete the follovlng table by provldlng the number of equlpoenl
types llst6d vhleh are exposed to the llsted substance and thtch are ln service-
accordlng to the speclfted vetght percent of the llsted substance pasrlng through
the 

- 
co[ponen!. Do thls for eaeh process type ldentlfled ln your piocess-block or

resldUal tfeltnent block flov dlagran(s). Do not lnclude equtpuent types that are
not exposed.io the llsted substanae. 

'Ii thts ls a batch or'lntermlttintly operated
proceas, glve an overall percentage of tlue per year that the process type ti
exposed to,the llsted substanee. Photocopy lhls questlon and compJ.ete li separatellCBI for each Dtocess type.

process type .. , . . tVAptL fr{Strl FP- 64oS
Percentage of time per year that the listed substance is exposed to thls
tyPe rrrrr...

Number Components in Service by lileight Percent
Listed Substance in Process Stream

Less
than 5Z

N4_+i-
Alf
N.rL-
/L

NA

I- I

of
of

Equlpment Type

Pump sealsr,'
Packed " 1,

l{echanlcal
Doub1e mechanical2

iltCompressor,,sealsi

26-75t
Grea ter

7 6*997, than 992s-10u 11-25U

Ffanges

Valves

Gas3

Liquid ' ' I
Pressure rCIi-ef .devicest

(Gas or vapor only)
Sample connectlons

Gas

Liquid
0pen-ended llness

(e.g., purge, vent)
Gas

Liquid
-------i--_____:__________rllst the nunber of puotp'and conpressor seals, rather than the number of, puups or

co[presgors .

10.13 contteued,on next page

I

NA
NA

NA.-_

I f:f Hark (x) this,box lf you attach a contlnuation sheet.
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10,13 (continued),

2tf doubia .o€chanlca] slals are operated vlth the barrler (B) flutd at a pressure
greater than the putlp stufflng box pressure and/or equlpped vlth a sensor (S) that
vlII detect fallure of the seal ayster, the barrler fluld systeo, or both, lndlcatr
ulth a rrBtr and/or an rrsi, respectlvely

sCondltions ei<lsttng ln the valve durlng nornal operatlon

'Rep'ort all pressure .rellef devlces ln servlee, lncludlng those lqulpped vtth
cortrol d9,vt9es

sl.lnes cloi'ed during normal operatlon that vould be used durlng matntenance
operatlons

10.14 Pressure Relief Devices r{lth Contro}s

cqr
pressure relief devices identified in
devices in service are controlled. If
enter rtNonel under column c.

Complete the follovlng table for those
10.13 to indicate vhich pressure relief
a pressure relief device is not controlled,

I-l
3'

Number of
Pressure ReIief Devices

Percent Chemigal
in Vessel' Control Device

d.
Es t imated

Control Efficiency'

b. C.

IlONE

'Refer to the table ln questlon 10.13 and record the percent range glven under the
headlng entltled rrNunber of Conponents ln Servlce by lletght Percent of Llsted
Substencer; (e.9., (5f, 5-L01,, LL-252, etc.)

2The EPA asslgns a cont'rol efflcleney of 100 percent for equlpment leaks controlled
wlth rupture dlees udder normal operating condltions. The BPA asslgna a control
efflelency 'of. 98 percent for erlsslons routed to a flare under nornal operatlng
condl tlons

I f-l Hark (X) this,box if you attach a continuatlon sheet.
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.,1

10.15 Equlpuent. Lesk. Deteetlon -- If a forual leak detectlon and repalr progran ls ln
place, couplete the follorrlng table regardlng those leak detectlon and repalr
proiedures i Photocopy thls questlon and coarplete lt separately for each process
type.

CBI

I_I I I t a lr l a a ! r a a a a t. a a l I + a a a a a +

Leak Detection
Concen trat ign

(ppm or mg/mr)
Measured at

Inches
Erom Source

NoYE

Procgss typg . . r r . r..,.

,.

Efluipment type
I

Pump sea1s.: '

Pasked

Mechani caI
Double mechanical

Compressor , seals

Detection
Devi ee1

Frequency
of Leak

Detection
(peI. ye?r)

Repairs Repairs
Ini tiated Completed

(days after (days after
detectioL) inittated)

Flanges

VaIves

Gas

Liquid
Pressure relief

devices (gas
or vapor: only)

Sample conne_ctions

Gas

Liquid i

0pen-ended lines
Gas ', l;

i

Liquid

,, l- ..

tUs. th. fbl.Ioving codes to deslgnate detectlon device:

P0VA = Portable organic vapor analyzer
FPU = Fixed point monitoring
0 = 0ther (specify)

I-l Hark (X) this'box if you attach a continuation sheet.
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,i
PABT D RELEASE TO IIATER

.l , 
,,

' ,j

10,17

CBI

l-l

Natlonal Pollutant Dlscharge Bllorlnatlon system (NPDBS) Dlscharges -- Complete the
follovlrig ' Iiifotrtat lon. for each body of vater NPDES dlscharges are dlscharged lnto.
If dlscharggs,,are to more than one body of rrrater, photocopy this questton and
compldte lt ,separately for each discharge.

Discharge sourcg (stream rD code) ....r...rrrr.r..rrr.rr.rr.r..,rr.irr /V4
Is dlsehargi 'tb.a novlng or standlng body of nater? circle the approprlate
responae.

tlovlng bodylof vater ....... .;..
Standlng body .of vad.r '.

basg flov (movlng) .. r r r i.. r. r.. '. r... ...

volume (standing) .. r......... r.. r.... r..

discharge from facility ., r....... t. .. r r r

Haxlmum volume of discharge from facility ..rrrr...rrrrrr..

Average concentration

Haximum concentratlon

I

2

Estimated average

Estimated average
',,

Average volume of

1/day

1

1/day

days/year

1/day

days/year

mg/I or ppm

mg/} or ppm

tIn

1n

of

of

listed substance

listed substance

discharge

di scharge

10.18 Pub1lcly Owned Treatment
discharges' containing the

CBI faeility.

I ,l Discharge souppe (stream

Average volume of

Haximum

Average conden t.na t ion
:

t{axlnium concentrat ion

Ilorks (P0T1I) Complete
Iisted substance uhich

information for
to a POTIJ from your

the folloving
are discharged

in

ln

of

of

ID eode) .......... '. + r.... r '. r. r r r.. r... r. r. if/+

discharge from facility r. . r r...... . r r. r.

discharge from facility r... r r...... r.. r.

listed substance

listed substance

discharge

discharge

tatt

1/day

days/year

I/day

days/year

mg/I or ppm

mg/l or ppm

_l Hark (X) this box tf you attach a continuation sheet.
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I

CBI

I-I

10.19 Nonpolnt Soutces -- Conplete the follovlng lnforantlon for each nonpolnt dlecharge
sourcer .Bxanples of nonpolnt sources lnclude stornuater runoff, vaete plle runoff,
and rUnoffl'rfrbn prodUbt' or'rav materlal storage areas or other sources that contaln
the llsted' bubstance and nay be dlscharged to surface vater. Exelude NPDES or POTU
dlsehargesr, ',If. dlsiharges ere to more then one body of rater, photocopy thls
questlon bnd lconplete lt separately for each dlscharge.. ', .'l

Discharge'soUrge (strgam fD code) ., r. r r r r r r r r., r, r,.. r....... r. r.
:

Is dlscharge'to a novlng or standlng body of vater? Clrcle the approprlate
response.

l{ovlng body of vater

Standlng boCy of vater .

Estimated average

Estimated average

Average volume of

basg flor+ (moving) .....r...r..rr.r-rr..

volume (standing) . . .. a... . .. o...... .,...

dischaige from facility ,. r. o............

1/day

I
1/day

days/year

1/day

days/year

mg/l or ppm

ng/I or ppm

l.taximum volume

., l

Average concentration of

Haximum concentration of

of discharge from facility a a a aarraarra atatt

listed substance

listed substance

d iseharge

d ischarge

tn

1n

t:l ilark (x) this if you attach a continuation sheet.
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10.20 Relesses ,tb solls --. Conplete the follovlng lnforratlon for up to three randou soll
core sampleq'that were taken and analyzed for the llsted substance durlng the
reporting year, Report the concentrations of the listed substance determlned by
soll core Eonitoring studies/tests. Specify the distance from the faclltty that
soil, co,reqr uere takEn, and indicate th; soii type and sample depth of the iofl
cores.. (Refqr to the glossary for definitions of soil textures given ln foo
nole2.),,,,

'' Concentration (ug/, Concentration (ug/kg)
:, ,'of Listed Substance

CBI

t_l

sqgql"

I

( r ff precision)
Distance from

PIant (m)1 Soil Texturez
Sample

Dept' ..( g,

'U"e the follouing code
boundary :,

0S = On-site

'U*" the folloving codes

A'= Sand '

B = Loamy
C = Sandy
D = Loam
E = Silty
F = Sil't

to destgnate soil
G = Sandy clay
H = CIay loam
I = Silty clay
J = Sandy clay
K = Silty clay
L = CIay

to designate if the sample uas taken vlthln the faclllty's

tei<ture r

loam

loam
sand
loam

]oam

samples of grounduater from *onitorlng
CBI analyz,ed for the llsted substance. The

the listed substance,
I-t

Dis tance

sampre ' PJ;:*(*)'

follor,ling information for up to three randor
r'rells during the reportlng year that uere
average and maximum concentration refers to

llell
Depth
(, ),..

Average
Concentrat ion

(ms/I)
-.(I fljrecisign)

Haxlmum
Concentration

(ms/ 1)
(t, fl .precisign;

'U"" the f,oll.oning
boundary: ' ,'l

0$ = 0n-slte
," 1

code to designate if the sample-vas taken vlthin the faclllty's

t t-l Hark (x) this

t23

box lf you attach a continuation sheet.



10.22

qBI

t-l

Releases to Drinking llater Couplete the
from drinki4g water vells nonitored during
maxlmum coricentration refers to the listed

follouing table for up to three samples
the reporting year. The average and
subs tanee.

ITeII
I ", IJell

oepth (m)

Dis tance
from

Plarl_t (m)l

Average Haximum
Coneentration Concentration

(ug/I.) (ms/I)
(t fi precisigp) (t f, pregision)

1

'U"* the folloving code to designate if
boundary:

0S = On-site

the sample vas taken vithin the facilityrs

l-l Hark (x)
'

if 'you attach a continuation sheet.
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PART E NON-ROUTtrNE RELEASES

10.23 Indieate the date and time yhen
uas stopped. If there uere more
list all releases.

Date
Star ted

the release occurred
than six releases,

Time
(ptq/pm)

and when the release ceased or
attaeh a contlnuatlon sheet and

Date
, Stopped

Time
(am/pm)

1

2r
.r..rr...-

3

4,

--l_

L0.24 $peclfy the ,veather condltions at the time of each release.

,1

f :,-
, 6.

Release
Ilind Speed

( km/hr )
IIind

Di rec t ion
Humidi ty

(fl)
Tempera ture

(:s)
Precl pi ta t ior

(Y/N)

t-] Hark (l() this lbox if you attach a continuation sheet.
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10.25 Complete the
ves released
expected to

Release No.

Hedia

,folfovlng lnformation for each
. Any volatlle substance that
volatlllze, should be llsted as

media into vhich the
tras released to land,
a release to air.

listed substance
but that rr,as

Ouanti ty
(ks ) Method of Release

Higratlon
Beyond

Boundaries
( Y/N)-

Quanti t1
Higrater

(hg )

Land

Air

Groundvater

Surface waief,

10.26 .Spectfy .thg.phislcal. state and concentratlon of the llsted substance at the tlme an(
polnt of relgdse; '

r ,.

lrr
L26

Hark (X) this box if you attach a continuation sheet.



10.27 Ctrile aJ.L approprlate reaponsea relatlng to the cause and the effects of the
release.' '1.,'

Rglgase No. ,.r...

Cause of Rel'edse

-

Equipment failure t I t l a ta t a a l ltr r r r aa a r a t t a a a l a t t a a at at t I I t a a t I t a t t a t I I I t I t t I t a t a

Operator error .... r. r..,, r... r. r.

Bypass condigion

t r r a a l a a a a t a t a t a t a r I I r I r a a r a a a t a a t t I t a tt t a a a a a a

I

I

I

6

7

1

2

3

4

5Other (specify)

I f -l Hark (X) thts 
' 
bo* i.f you at tach a cont inuat ion sheet .
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I

10.28 Specify vhich authorities uere notified of the release.

Release No.

B. Federal

r;lllr lll,I ".l- l-l-l-l-l-l

Agency ,", t-l-lll- I-1-l-l-l-l-l-l-l-l-l-l-l -1ll:l*l:l
0f f ice I-l-l-l-1-l-l-l-l-l-l-l-l-1-l-l-l-l-l-l-l-l.rl

contact' Person t-l-l-l-l-l-l-l-l-l-l-l-l-l-l*1-l*l-l-l-1-l
:

Address,, I.l:l:1, I l:l-l- I-l-lll:l-l-l-1 -I ]-l-l-l-l-l-f
" i street

.i .,',

-r-1 -r_r:t-l*r_l t-l-l
Ci ty

Telephone Number r...r.r...rr...........rirr I,]-]-l-l-]ll_l-l-l
Datg Notified r....... r... r rr......... e r..... o.... r... r. ,;l-, ,;l;

Agency

0ffice

Contact

Adilress

I-I-I
Sta te

-l-t-r
I [_l-l

Year

Tlre Ndttfted ..... ...... I-l-l-l-l amlpm

b.. State

ItO.28 continued

r-r-r*l-r-l_r-r-r:r-r-r-r-r-rlr-r-r-r-r:1 -t

r .r-1-r-1-r:r-r-I_r-r-I_ r-r-r-r r .r:r - r-t- |

person [_t-t .t:t-t-t l l-l l:t-t-1-t l-t-t-l-l-l-l
r:rllrr:t_r-l- r r-r-t_l-l;r_l:r:t:r-r:l-r:1. lll

StreetI.

1

:r:r:r-.r-r-r-r-l -lll:l-l-l;l;l:l-l t-l-l l:l- l:l
Ci ty

t-t _ I
State

Telephone Number ....... r... r.. r...., r, r. r r. I-]-l-]-l ,l-l-]-l:]ll-l . I
t'

Date Notifigd .... r............ r................. +.... e . tl]-l l-lll [. I:l-iflo. Day Year

Timg Noii,figd ...ro.rrrrrrrr..rr..r..rr.rr.r........rrrrrr.. I-l-]-]-] am/pm

beI'ou

tht s
,l

box if vou attach a continuation sheet.
.t,t-l l.lark (X)
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10.28 (continued)

c. Local

Agency

0ffice

Contact

Address

, t-t*r*t-t-r-r:r.t-l-l-l-l-l:l _l-l-l-l-l-lll
' [-t*]-1-r*tll-t-]-r-r-r.l-t-t-r-r-r-l-l*l I

Person l-1*l -l*l " I.t-l-l-l-l-l-ll1 ,l:l-l.l*l-l-l-l
,',[-] Ilt-t-t-l-t-t -t-tlt t_t-t-t-t-l_llt-t-t-t-l

- - - E-[reet-

, r-r-rlt:l:t.1:l-r-t_r-r_r;l:I:t;1-r r:l-r_r-r:r
'', I ci tY

I - llt-l-l am/pm

10.29 For each of
ul thln that
rrho nottfied
and time of'

Belease No.

the proxi.mlties Iisted belov,
proxlmlty vas notifted of, or'the population, the number of
day the evacuation began.

indicate vhether the
evacuated because of
people evacuated, if

populatlon llving
the release. Speclfy
Ernyr and the date

Date and
Time of Day
Evacuat ion

Began

' 
................... r. +........ i...r.. r.1.... r... ilAa a4 a a, a a I a a a l a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a t a a a a a a a a a a

Pnoximlty to
the Release

Ll4 mile

Not I fied
of

Release Notifying
.(VNJ . , ..re,f.qo*

Notifying Area
Person's Evacuated

T_elg.phone l,lumbe,r ( I/ry ). .

Number of
Persons

Evacua.ted

tlL mlle

1 mife

0ther
(speci fy)

l-l Hark (I() this,'b.ox if you attach a continuation sheet.
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10.30 Specify the'

Release No',,

Number of

Number of

Number of

Number of.

of personal injuries or casualties resulting from the release.

't '

i,njuries to facility employees a tttaa r r a a a a ar al a a a atoaa ttaaaaa

inJuries to general population .., r. r r r. r.. r............... r..

dgaths to facitity employees r..... r r......... r. r.. r.. r r.,... r
:

dgaths to general population r *rrr..r., rrr..r..... r.... r r.rr.

10.31 Indlcate. vho,',conducted cleanup actlvlties, and the dates over chlch the cleanup vas
performed.

Rglgasg Noa r r r r. r. r. r.. r.. r r r r..... l i. r.... r r. r..r r r....r r r r r. e..r r... t

Name [-l;lfr-r;rrr:r*rIr:r:r-r-r-r-r-l-r-r-r_r-r-1lr, r- r r-r-rlr.li.
Address I--,'lIt:tll-l-l-l-l-l-l-l-l:l-l-l-l-1-l-l-l-l-l-l-l-li',,. Street.:,.

, ;--i" 
- -'[J I lI I ] I ] I] I I] I II I I I] I I I I I.'-.- - - 

*
Ci ty

relephone Nunber . .. I-l-l-1-l-l-l-l-l-l-l-l-l
. t-l-t t-t_t-Xol- Eai-

Date Cleanup Conpleted (or expected) .... I-l-l [-l-lTof te-af

rlr -r t-llr:r*r*r--t-r_r_t-lTtate Trp

10.32 Briefly describe the
con.tainment systems,
the release oc,curred.

release prevention
training programs,

practices and policies (backup systems,
etc. ) in place at the facility at the time

Refease No.,

'l

I-l Hark (X) this box if you attach a continuation sheet.
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10.33 Indicate which of
were ineffective

the prevention practices
ln preventing the release

and'policies listed in guestion 10.32
from reaehing the environment,

Release No. r,,

L0.34 Describe
changes,

Release

all
e'tc.

No., .

repairs and/or preventive measures
) made to equipment or operations

(management praetices, operational
as a result of the release.

, .,:, .

10.35 Desciibe add'ltfonal ,preventlve neasures thEt vlll be taken to mlnlmlze the
Dogsibtlttlbs of. recurrence.

t-l Hark (X) this,b,ox if you attach a continuation sheet.
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APPENDIX I; List of Continuation Sheets

Attach coiltlnuatlon.sheets for'sectlons of thls forn and optlonal lnfornatlon after thls
page. In coluun 1r. .blearly ldentlfy the contlnuatlon sheet by llstlng the questlon number
to vhtch lt relates. In iolunn 2, enter the lncluslve page nurbers of the contlnuatlon
sheet'for each qu6st.lon 'nuuber.

Cont inuat ion
Sheet

Page Numbers
(2)

1,c{
7,06 - -8.o/
9.0 AJ

7,o7

,

Question Number
(1)

-

E0?,

t-l Hark ({) this ,box if you attach a continuation sheet.
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APPENDIX II: Substantiation Form and fnstructions
to Accompany Claims of Confidentiality Under the
Comprehensive Assessment Information Rule (CAIR)

If you asser.t one or nore.claims of confldentlallty for lnfornatlon submltted on a
Conprehenslve Assessrent Informatlon Rute (CAIR) form, please ansver, pursuant to 40 CPR
740.219, all the foltowing questlons ln the space provlded. Type aII responses. If you
need uore space ti, ansver a partlcular questlon, please use addltlonal sheetg. It you use
addltional ,sheets, be sure to lnclude the sectlon, number, and (if appllcable) subpart of
the questlon belnig qnsuered, and write your facillty's name and Dun & Bradstreet Nuuber ln
the Iover rlght-hand corqer of each sheet. A completed copy of this for[ [ust acconpany
aII subuisslons containing. one or nore claim

I

EPA has 'identtfted six lnformatlon categories as those vhich encompass aII clalms of
confldent iali ty. ,.Th€se are: Submltter ldentity (h); Substance ldentlty (1)i Volume. aranu-
faetured, iuported,, or processed (J)i Uee lnformatlon (k); Process lnformatton (l); and
Other lnformatton (n). Respondents who assert a CBI claln on the reportlng forD must nark
the letter(s) (h through. m) that represent(s) the approprlate category(les) of conflden-
tlallty ln the box adjacent to the questlon, and ansver the questlons ln thls form.

Respondents,sho aasert a CBI claim for information submitted under CAfR [ust also
provlde EPA vlth salrltlzed ind unsanltized verslons of their submisslons. The unsanl tlzed
verslon Dust be cqmplete and contaln all. informatlon belng clalmed as confldentlal. The
ssnltized copy nust.',gontaln only lnformatlon not cl.almed as confldentlal. BPA vlll place
the second' copy of the subnlssion in the publtc file. Fallure to subnlt the second 'copy ot
the foro at the tlng the respohdent subnits the reportlng form contalnlng confldentlal
lnformation bi a,fter recelpt of a notlce fron EPA thereafter !r1l.I result ln a valver of thr
respondent's clalm' of ionfldentlali ty.

Please indicate 'the
Number is not knovn,)

CAS Registry Number (if
for the substance that

known) or chemical name (if the CAS Registry
is the subject of this form:

If you bre reportiniJ,',on .a tiadenime, please provide the tradename for the substance that lr
the subJect..of this,'foru: 

,

Does this form contain'CBI? t

If the ansuer to th'irs question
unbracketed information may be

JYes IINo
is y€sr you must bracket the text claimed as CBf, Any
placed in the public file-

l.lark (X) thi,s box if you attach a continuation sheet.l'-'
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A. A11 Clalns. Respondents vho assert any CBI clalns uust ansrrer the follovlng questlons
ln aifilftf5i-T6 the approprlate questlons-Fron secttons B through G, belov:

(l) Por vhat perlbd,do you assert a elah of conflden t lall ty? ff a claln ls to extend
untll e certaln €vent or Dolnt, ln tlme, please lndlcate that event or tllle perlod. If the
perlod lndlcated is longei. than 2 calendir years, explaln vhy. If dlfferent perlods of
protectlon ire requtied for dlfferent categorles of lnforruatlon, please so lndlcate.

,

,;

(2) Has the tnformation that you are claiming
to individuals outside -your company?

'tj I No ',

If sor vhat, if BDy,-restrictions apply to the
lnformat lon?

as confidential been or will it be disclosed

use or further disclosure of the

(3) Brtefly descrlbe the physlcal and procedural restrlctlons, lf any, vlthln your conpany
on the use and. storage of the lnformatlon you are clalmlng as confldentlal. ghat other
steps have you tall'en. to prevent the undeslred dlsclosure of the lnforoatlon by others?

..,:'i,,.:
, ',,,' i(4) Does.the lnfornation you are clalning as confldentlal appear or ls lt referred to ln

advertislng, prgnotionall or safbty naterlale for the substance or an end-product
contalnlng the sutjstance?., .

' .. .: ...:.,' ,1

I IYes [, fuo,,.'
Does.lt appear or,lii lt referred to ln professlonal or trade publlcatlons?

I lles [lNo
l

If so, lndlcate vhy, jhe lnformatlon should nonetheless be consldered confldentlal. t

box if you attach a continuation sheet.I t-l Hark (l() this
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(5) If the. infordFtiori. you lrlsh to cLalm as confldentlal vere to be dlsclosed to the
publlc by BPA' hoq duch. dtfflculty vould a nev competltor have ln enterlng the market for
thls eubstance, constderlng such constralnts as capltel and marketlng costs, speclallzed
uarketlng expertlse, or unusual productlon processes?

(6) Has EPA, another Federal agency, or a Federal Court made
deterrninations for iriformation regarding this substance?

any pertinent confidentiality

llYes llNo
ff so, plelse ldentify the ent.lty 6nd provide EPA vlth coples of such determlnatlons.

' ,i ,,

B. SubEltter Identlty (code h). Respondents vho assert CEI clalns for submltter ldenttty
uus t-allEiEffiEEFhllovlng ques t tons :

(1) Approxtnately. hgv nany conpetltors do you have in the m.rke t for thls substance or the
flnal product contaln.lng thls substance?

(2) ghat haru, lf any, vould result from EPA,s dlsctosure of the subnltter ldenttty?
Provide detalled ilescrlptlons of both the probable harm from dlsclosure and the calsal
relatlonshlp betveeq disclosure and harn.

,,,, 
. ',

(3) If you hire .alio. asserted a clalu of confldentlality for substance tdentlty, vhat harn
to your conpanylsiednpetltlve.positlon vould result fron disclosure of your company, s
ldentlty lf the substance ldentlty rrere to remain confldentlal?

.:..,.
;

,,:
,t

l:t 
ilark (X) this box if you at tach a continuation sheet.
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C. Substance ldentity (code,I). Specific substance identity can
confhatsubstanceidentityisconfidentlaIfor
Chemical Substancd, Inventogy. Respondents uho assert CBI claims
must also ansueF tl,,g following questionsr

be claimed as
purposes of the TSCA
for substance ldentity

(1) (a) H.as the isubstance been patented or dlsclosed ln a patent ln the U.S. or
efsevherel ,

I INo

If' so, lhdlcate the 'reievant patent(s) and the reasons vhy the substance ldentity
should nonetheless be consldered confldentlal.

Patent Nuiber! .'

(b) Exactly vhat lnformatlon rhlch does not appear in the patent vould be disclosed
to ebupbtltbrs by releaslng the speciflc. substance ldentlty? Explaln ln detall
hoc competlt6rg could use thls lnfornatlon.

(c) Stnce the.'batent provldes protectlon for the substance, vhy are you assertlng
confldentiallty?.,,;'

(2) (a) In chat form (1.e., product, effluent, enlsslon, etc.) does thls substance leave
your slte?

(b) IJhat neabqres have you taken to guard agalnst the dlscovery of the substance
tdantltY by others?

I

IlYes,

I-l Hark (X) this Uox if you attach a continuation sheet.
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,I .

(3) (a) f i ine 
'substance 

'leaves the site in a product that is
your competltors, can the substance be identified by

(c) If the substance is formulated vith other
concentration of the claimed substance in

I ,'. : " .

.ir

, . , , l' i
,i

,,.,'1, 
"

: , 
'.1,,i

chemicals, list them, and stat6 the
the mixture.

available to the public
analysis of the produet?

attempt to chemically

or

IIYes I lNo
(b) Is it like1y that a competitor has attempted or viII

analyze the substance?

IIYes IINo
(c) llould the cost and difficulty of such analysis be great or small? IIhy?

'',,
(4) llhat haru, lf 'any, vould result fron BPA,s publlc dlselosure of the speclflc chemlcat
ldentlty? .Provldd detalled descrlptlons of both the probable harn to your company from
dlselosure.and the.bausal relatlonihlp betveen releasl and harm.

'.',,

(5) llould publlc', dlscloeure of the speelflc cheulcal ldentity reveal to your conpet.ltors
the use of the sulistance or the proceis by vhich thls substante ls nanufattured? 

-

t-l Hark (x) tHiS box if you attach a continuation sheet.
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D. Voluue llanufactrired, Iuoorted, or Processed (cotle j). Respondents vho asgert CBI
clatrn cessed must also ansver the follovlng
questlons:

(1) If you have also clalared,subtrltter's name as confldential and EPA keeps confldentlal
the llnk .betveen $our eoupahy ldentlty and the volume manufactured, lmported, or processed,
your ldentlty.vtll: nd! be assoctated ln any vay vtth that volune. In thls case, vhat harn
to your conpany'.et.hgupetitlve posltlon vould result frorn discloslng that volume? How could
a conpetltor,usd thi's fuifotmat.lon? Uhat ls the causal relationshlp betveen the dlsclosure
and the. hdru? , . .,i ,, ,, '

(2) If you haie alsd clalned substance ldentity as confldential and EPA keeps confldentlal
the llnlc betveen thi substance ldentlty and the volume nanufactured, lmported, or
processid, the bubitance ldentlty clll-not be associated ln any vay wltL that-voluare. In
thls casar vhat harri to your co[peny's coopetltlve posltlon vould result from dlscloSlng
that volume? Hov'could i coupetitor use that lnformatlon? Uhat ls the causal relatlonihlp
betveen the dlsclosure end tha har[?

(3) If you have claimed neither submitter
harm, if f,tryr.uould result from release of
processed.? Piovide a detailed descriptlon
betveen dlsclosure and harm.

nor substance identity as eonfidential, vhat
your volume manufactured, importedr or
of both the harm and the causal relationshlp

B. Use Informatlon (code. k). nespondents vho assert CBI clains for use lnformatlon nust
also-?iiffiEf,E-6'flovlng questtoni :

:

(1) If yoU have also clalned subnitter ldentity as confidential and EPA keeps confldentlal
the llnk betneen your corpariy.ldentlty and the use data, your identlty vlll not be
asaoctated ln any qay clth the use data. In this case, what harm to your competltlve
posltlon yould resuft fion dlscloslng the use data? Hov could a competltor use thls
lnfornatlori? Uhat,is' the aausal relattonship betlreen the disclosure and the harm?

It:l 
Hark, (10 thi,q lox if ygu,attach a continuation sheet.
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12, If you have, algo claloed aubstance identlty as confldentlal and BPA keepa confldentla
the IlnL- betveen the substance ldentlty and the use deta, the substance tdenitty vlll not
be assoclated.ln ?ny vay vlth the uee data. In thls case, vhat ham to your coipanyr s
cotrpetltlvg posit.iott rrbuld result fron dlscloslng the use data? gov couid a conietitor us,
thta tnfornatlon?, Uhat ls the causal relatlonship betveen the dlsclosure and thi hiru?

(3) If .you have' elalned nelther subnltter nor substance ldentlty as contldentlal, vhat
ham, lf aq1, youfd, resul! frorl reLease of your use lnforlutlon? Provlde a detalled
deacrlptlon.of. bolh the harrir'and the causal relatlonshlp betveen dlsclosure and harn.

F. Process information (code
info nsver.

l.). Respondents who assert CBI claims for process
the folloving questions:

(1) _If you have :also claltued subnltter ldentity as confldentlal and EPA keeps confldentla.
the llnk betneen. your eonpany .ldentlty and process lnformatlon, your ldentltlr vlll not be
asgoclated ln-any vay. rrlth thls lnfornratlon. In thls case, vhat'harn to youi conpetltlve
posltlon vould resul.t frou discloslng the process infonratlon? Bov could- a colpeiltor use
thls lnforuatlon? Ilhat ls the causal relattonshlp betceen the dleclosure and tire haru?

(2t -lf. you have elso elalned substance identlty as confldenttal and EPA keeps conftdentla)
the llnk betvden.the substanie ldentlty and the process lnfomatlon, the aubstance ldentltlclll not"be assoqla ed {n iny vay.. r,rlth the process lnformatlon. rn thls case, vhet harn ti
your corpany's coinpetltlve, posltlon could result fro[ dlscloslng the process inforuatlon?
f,or could a goopetltor use,thls lnforuatlon? Uhat ls the causal relailonshlp betveen tha
dlsclosure and the hdrE?

I-l Hark (X) thi;s, box if you attach a conrinuation sheet.
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G. 0ther inEgr*a$g (code m),
infoffi, must also

(3) If you clalo6d nelther subrltter nor substance ldentlty as confldentlal, vhat harn, I
any, vould result. fron release of your process lnformatlon? Provlde a detalled deecrlptto:
of both the harn and the causal relationshlp betveen the dlsclosure and the harm.

Respondents r*ho assert CBI claims using the Itother
answer the folloving questions:

(1) Is the',lterir.,d,enf ldential ln.and of ltself, or ls lt confldentlal because lt vlll
reveal .soue'..otheti confldentlal tnformatlon, ghether or not that other lnformatlon ls
reported on thls fA'rh? If ttre latter, rrhai is the lnfornatlon that vlll be revealed, and
hov vould dllclosure of the iten ln turn lead to dlsclosure of the other lnformatlon?,', :.

(2) _Descftbe rrl th speciflcl ty the harn to your company, s conpetltlve posltlon vhlch vould
result froD dlsclosl.ng the lnfolnratlon.

(3) _If you have dlao clafued submltter tdentlty as confldentlal and EPA keeps confldentla)
the llnk betveen yoii5 ggnpaqy ldentlty and this lnfornatlon, your ldentlty vil.r not be
.rsoclated ll-8ny v?y trlth the ltem clalmed. rn thls case, wLat harm to your conpetltlvepoaltlon-vould re,sult froar dlgcloslng the lten? Hov could a conpetltor uie thls 'lnforoatlon? ghat ,ls the causar reritlonshlp betueen the dlscroiure and the harm?

(4) -If you hav€ sLso clal.ned substance identlty as confldential and BPA keeps confldentlal
the llnk betveen the. substance ldentlty and the-ltem, the substance identlty'(other than
category naue ) vlII, not be assoclated ln any rray vlth the lteur clalmed. In thls case, vhar
harn-to your company''s eonpetltlve poeltlon could result from dlscloslng the itenr? H6v
could a coupetltor ,use thls lnfornatlon? that ls the causal relatlonshlp betveen the
dlsclosure and the harn?

t,l l{ark (l() this box lf you attaeh a continuatlon sheet.

Ii

1,'.,
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I certlfy thet I h.ve. peisonally examlned and an fanlllar vlth the lnfornatlon subrnl t ted ln
thls CBI Substantlitlon fom .and all attached documents. Based on ny lnqulry of those

-..lndlvlduals lpnedlatcly reeponslble for obtalnlng the lnfornatlon, I believe that the
lnforlatlon'ls truer Sccurate, and complete.

NA}IE SIGNATURE DATE SIGNED

(_) _
TELEPHONE NO.

'l

I

[:l Hark (l(] thts box If you attach a contlnuatlon sheet.
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